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FOREWORD 


The conservation of wildlife, using the word "wildlife" in 
its widest sense, is more and more becoming a matter of inter- 
national interest and concern. It seems that the number of 
international conferences on the subject becomesmore frequent 
with each passing year (for example, see an article later in this 
Review), and there seems to be a recognition that international 
agreements by way of treaties of various kinds (for instance, 
those concerning the protection of migratory species and the 
prevention of trading in endangered eer ae | are becoming more and 
more’ essential to make conservation effective, because wildlife - 


unlike human beings - pays little attention to man-made boundaries. 


Perhaps the most effective of all the international bodies 
set up in recent years to deal with conservation problems has been 
the International Union for the Conservation of Nature and Natural 
Resources (more familiarly known as IUCN). It was therefore 
particularly gratifying for me to learn that the high regard held 
overseas for the work of the Wildlife Service has been recognized 
by my nomination to two of the IUCN's main working bodies - the 
Survival Service Commission (which pays special attention to the 
protection of species threatened with extinction) and the Ecology 
Commission (which evaluates and fosters new scientific techniques 
for the conservation of natural resources). 


The IUCN was founded in 1948 and, by the end of March 1976, 
was comprised of 44 member states, 110 government agencies, 241 
national non-governmental organisations and 21 international non- 
governmental organisations. The IUCN is committed to ensuring 
that nature conservation ~—- the wise use of natural resources - is 
an essential part of the development of any country. The 
organisation provides the means for government and non-government 
organisations concerned with the wise use of natural resources to 
agree on priorities so that: 


(a) the limited amount of money made available for 
conservation is used in the most effective way; 


(b) duplication of effort is minimised and scientific 
and technical knowledge and skill are used where 
they are most needed. 


IUCN has been instrumental in establishing conservation as a 
Science and, largely because of this and its reputation for 
impartiality, its interventions and position statements carry 
great weight with governments, and the Union can take a great 














deal of the credit for much of the public awareness of the 
importance of conservation that has grown up over about the last 
40 years. By serving on the two Commissions I will not only be 
able to contribute knowledge built up by the Wildlife Service 
over the years but also be in a position to ensure that the 
Service is kept closely in touch with current international 
thinking on nature conservation problems. 


In the course of a recent visit to Europe I took the 
opportunity of visiting the headquarters of IUCN at Morges in 
Switzerland and was able to spend a day with its Secretariat, 
including its Acting Director-General Dr Duncan Poore. 


During the same visit I was able to spend an equal amount of 
time with the Secretariat of the World Wildlife Fund which is, in 
effect, the financial and public relations Siamese twin of IUCN. 
Just as IUCN has recognised the Wildlife Service's work by having 
its representative on two Commissions so, too, has the WWF done 
Similarly by making two of the Service's current research and 
conservation programmes (those concerning the takahe and kakapo) 
projects for international support, and one other (that of the 
Chatham Island robin), a project for support by WWF New Zealand. 





Director 
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PARADISE SHELDUCK 


M.J. WILLIAMS 
Scientist 


The third and final year of the breeding biology study was 
completed on Huiarua Station near Gisborne during the 1975 
breeding season. The principal aim of the work was to determine 
productivity, but regular visits were made to the study area out- 
side the breeding season to determine social structure, 
behaviour, sex-ratios and moulting. 


Details of productivity were obtained by observing 431 pairs 
regularly throughout the breeding season. In contrast to 
previous years, when both individuals of some pairs were unbanded, 
the extensive banding of moulting flocks the previous January 
resulted in all but one pair having at least one of its members 
identifiable. 


As in previous years, some territorial pairs were not seen to 
make any attempt to breed, despite my observing them regularly. 
During the past year 20 pairs (64.5%) appeared with ducklings, 7 
pairs (22.6%) attempted to breed but failed, and 4 pairs (12.9%) 
apparently did not attempt breeding. Of these latter four pairs, 
two contained females born the previous year and hence were not 
physiologically capable of breeding. The other two both 
contained two-year-old females and, although four other two-year- 
old territorial females attempted breeding, I am certain that 
these two did not. 


The initial nesting attempt of nine pairs failed, but three 
renested, two successfully. In a fourth pair the nesting attempt 
failed when the female disappeared -—- probably killed on or near 
the nest. A new pair was formed, however, when the male, which 
remained on the territory, mated with another female, and this 
pair bred successfully. 


Eighteen nests were located, fourteen of which were inside or 
beneath logs on the ground. Four nests were above ground level, 
three about three metres, the other 20 metres from the ground. 
Three females laid in the same nests they used last year; a 
further three females whose breeding attempt of last year failed 
but whose nest sites were still suitable did not return to that 
site this year. . The re-use of a nest site may therefore be 
dependent on success the previous year. 


Five of the nestslocated were those of females nesting for 
the first time, three as three-year-olds and two as two-year-olds. 
Their clutch sizes ranged from 6 to 8 with an average of 7.4 but 
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the overall range for all nests was 5 to 15 with an average of 9.6. 
The clutch of 15 eggs was the largest yet recorded in the study and 
there is no doubt that all the eggs were laid by the same female. 
Previously all nests found with more than 12 eggs have been 
identified as nests with eggs contributed by two females. BLL 15 
eges of this large clutch were successfully hatched and 14 of the 
ducklings eventually fledged. 





Female paradise shelduck incubating in hollow log 
Photo: M.J. Williams 


Twelve nests were checked immediately after hatching. A 
total of 98 ducklings hatched in these nests but only 90 reached 
the water - a loss of 8.2% (compared with 143% last year). In two 
nests ducklings had to jump up approximately one metre to reach 
the nest exit. Despite the very considerable leaping abilities 
of paradise ducklings 4 of the 143 failed to make it - perhaps this 
is what Darwin meant by "survival of the fittest". 


Survival of ducklings, from the time they reached a rearing 
pond until they could fly, was followed in 27 broods. After one 
week 92% were still alive; after three weeks 72%; after five weeks 
66%; and at flying stage 64%. In five broods all the ducklings 
died before reaching the flying stage. The total of 121 
ducklings that fledged from the remaining 22 broods produced an 
average brood size at fledging of 5.5; an average for each pair 
that initially hatched ducklings of 4.5; and an average of only 
4.5 for each territorial pair which attempted to breed. 
Comparable figures for 1974 were 5.04, 4.6 and 4.4 - 4.7 
respectively. 


For management purposes these productivity figures need to be 
equated with known mortality rates. The extensive banding of 
birds at moulting sites on Huiarua Station has resulted in most of 


























the local breeding adults being recognizable. Since they invar- 
iably return each year to the same territories, their disappear- 
ance is one measure of their mortality. On this basis it can be 
estimated that over the period 1973-75, an average of 32% of the 
adults died each year. This figure is similar to the 37% adult 
annual mortality previously recorded from bands forwarded by 
shooters. Mortality during the two or three years prior to birds 
establishing a territory has not yet been satisfactorily measured. 
One method is to record the number of banded ducklings seen on the 
study area during their first year of life. During 1975, 28 of 
the females banded the previous year were seen, suggesting a 
maximum mortality of 62% for the first year. This figure is of 
course too high because some birds will have emigrated from the 
study area and have remained alive. Some of these missing 
individuals may in fact return to the study area during their 
second year. More data on mortality during these pre-breeding 
years are being collected. 


With all studies within a restricted geographic locality 
there is the possibility that the results are not entirely 
applicable to a wider area. By way of a check the Gisborne Wild- 
life Officer undertook a less intensive productivity study on 
selected farms near Gisborne for three years, and the results are 
very similar indeed. 


Mortality is also being determined over a wider area. In 
each year since 1970 ducklings have been banded on many farms in 
the Gisborne -— East Coast district and bands returned by shooters 
are slowly accumulating to the stage where they can be analysed. 
The banding of moulting birds at various localities, part of a 
management programme which commenced in 1961, also continues and 
complements the studies on Huiarua. 


The extensive banding of moulting birds also provides useful 
information about the importance of specific moulting sites, the 
areas to which birds disperse after completing their annual moult, 
and the area in which most of the shooting is concentrated. As 
an example, the accompanying map illustrates the numbers and 
distribution of shooters' recoveries of birds banded at Lake 
Repongaere near Gisborne. A total of 4240 birds was banded on 
the lake during the period 1961-1974 and bands of 763 (18%) of 
these were reported to the Wildlife Service by 1975. The map 
shows that the majority of recoveries were effected within a 42 
kilometre radius of Lake Repongaere, and 90% of all recoveries 


within a 65 kilometre radius. Females were, on average, 
recovered closer to the banding site than males, indicating a more 
restricted pattern of dispersal. This finding is similar to that 


recorded for ducklings at Huiarua. There, male ducklings 
disperse widely and relatively few return to their natal area when 
of breeding age. By contrast, few females leave the area at all 
and most attempt to establish themselves on or close to the 
territory on which they are reared. 


Relatively few Repongaere birds were recovered to the south 
of the lake. Shooters are well scattered throughout this area 
and the conclusion must therefore be that birds from this area 
moult at sites other than Lake Repongaere. Most recoveries were 


obtained from north and west of the lake. There are no known 
moulting sites to the west and most of the birds resident there 
probably moult at Repongaere. To the north there are several 


known moulting sites but recent work at all of these has shown 
that some birds will change their moulting site from year to year. 
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Few Repongaere-banded birds moved beyond the Gisborne - East 
Coast district and birds banded at other moulting sites in the 
district showed a similar pattern of dispersal. From a manage- 
ment point of view, the paradise shelduck in this area may be 
regarded as an entity separate from all other populations. In 
this respect, paradise shelduck are unique amongst New Zealand's 
game waterfowl, for all others are extremely mobile and move 
around much of the country. 


FOREST FAUNA SURVEY 
DATA PROCESSING 


M. HARRISON 
Scientist 





Earlier issues of "Wildlife - A Review" have described the 
field methods of collecting and recording forest fauna survey data. 
In brief, samples are taken from points (stations) which, although 
regularly spaced 500 yards apart according to the national grid 
system, are random as far as biology is concerned. 


A station consists of five sub-stations each ten yards apart. 
At the first sub-station the numbers and species of all birds seen 
and heard during a five minute period are recorded. Also recorded 
are the exact location of the station, date, time of day, noise 
level, topography, slope, aspect, altitude, animal sign, wind 
strength, cloud level, weather conditions, and details of the 
vegetation. Details of the vegetation recorded are; the five 
nearest canopy trees and their diameters at breast height, the 
three nearest upper understorey species, the three nearest lower 
understorey species, canopy height, canopy density, emergents, 
number of understorey crowns, lianes, epiphytes, shrubs, regenera- 
tion, ferns, moss, grass, litter, bare ground, small ground ferns, 
and forest density. At the other four sub-stations only the 
vegetation is recorded, in exactly the same way as at the first 
sub-station. In all, with an average sized bird list, about 200 
items of data are recorded per station and, in the last season 
alone, information from 1,646 stations yielded about 430,000 items 
of data to be checked for errors, summarised and otherwise 
processed before any conclusions could be reached. 


The processing system makes use of an IBM 370/168 computer, 
one of the largest and fastest computers in the Southern Hemis- 
phere with the capacity to store many times the amount of data 
involved and the ability to process it at a rate of about 7.8 
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million calculations per second. Although the computer reduces 
the awesomeness of the task to a reasonable level there is 
considerable work involved in transferring the data from the field 
to the computer. 


To help in this transfer the cards on which the information 
is recorded in the field were designed as part of the computerised 
system. The main feature of the field cards in this respect is 
that each item of data has its place on the card and its standard- 
ised form of being recorded. Where categories are involved the 
sampler has a list of options and simply marks the one that is most 
appropriate. If, for any reason, an item is not recorded it is 
immediately obvious to the observer from the appearance of the card 
that something is missing. Three field cards are required to 
record all the information from one station. The first of these 
is for the physical features of the station plus the bird list. 
The other’ two cards are for recording vegetation data from all 
five sub-stations. 


The next process in the system converts the field card data 
into an entirely numeric form set out in a suitable format for 
transfer to punch cards. In order to have an entirely numeric 
form: three-digit codes were devised for all bush dwelling bird 
species and sub-species (a total of 87 codes), for all native tree 
and shrub species (670 codes) and up to three-digit codes for other 
items such as forest type and observer etc. These converted data 
are recorded on a punch form which is the midway point between the 
field and the computer. 


A special punch form was designed for the forest fauna survey 
data which sets out all the coded data from one station on a single 
page in exactly the same order these data will take on the punch 


cards. Because punch cards have space only for a maximum of 80 
characters the punch form has a layout of sets of spaces each set 
not greater than 80 spaces. All the coded data from one station 


could be crammed into 411 spaces but, for the sake of tidiness 
and convenience for both the people coding and the key punch 
operators, the data are spread out in 5243 spaces divided into 
eight sets which means they will be punched on eight cards. 


The first 15 spaces in each of the eight sets which apply to 
one station have identical numbers in them so that each can be 
identified as belonging to that station. The 15 spaces contain 
grid reference and date and this layout is used in case a pile of 
punch cards is dropped and scattered at any time and needs to be 
sorted into station lots again. 


To make coding easier groups of spaces which apply to a 
Single item of data are boxed and labelled not only with the data 
item but also with the space numbers. For example, in each set 
of spaces on the punching forms spaces numbered two to nine 
inclusive have a box around them which is labelled "grid 
reference". The spaces within the box are also marked and 
numbered so it is easy to tell which space has which number in it 
and it is easy to see in which spaces to write, for example, the 
eight figure grid reference. The relationship between the field 
cards and the punching forms is obvious and, at the next stage, 
where the data are transferred to punch cards, the relationship 
between the punching form and the punch cards is also obvious as 
the spaces on the punching form correspond to the columns of the 
punch card. 
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Once punched, the data are ready to be fed into the computer. 
Before this is done, however, it is necessary to feed in a set of 
instructions telling the computer exactly which columns of which 
punch cards have which items of data. It also instructs exactly 
what must be done with the information when it has been fed in. 
Such a set of instructions, or program, can be written in one of 
several languages depending on.the language understood by the 
particular computer being used. The language used for forest 
survey programs is Fortran IV, which is suitable for scientific 
work involving fairly large amounts of data. 


Several programs have been written for forest surveys; the 
main ones produce summaries of the birdlife and the vegetation 
from any particular set of stations. The bird summary lists the 
areas from which the data being analysed come, the number of 
stations being analysed and the number of different bird species. 
It also lists the average number of birds per station, the average 
number of native birds per station, and the average number of 
introduced birds per station as well as the standard deviation 
for each of these. Similarly it lists the average number of all 
species per station, the average number of native species per 
station, and the average number of introduced species per station 
as well as the standard deviations for these. Then comes a 
species list separated into a List of native species present, and 
a list of introduced species giving, for each species, the total 
count, the average number per station, the average number per 
occupied station, the number of stations where present, the 
number of stations where only one was present, where two were 
present, more than two were present, and where they were absent. 
Lastly, for each species, the number of stations where they were 
recorded only outside the five minute standard count. 


All this is worked out in about 14 seconds for 15,000 items 


of data from 70 or 80 stations. The answers are fed to a printer 
which writes the results according to the instructions contained 
in the program. The printer writes out the results at a rate of 


about 1,100 lines per minute, each line being 130 spaces long. 
At present it is normal to have printed summaries of an area 
within three days of receiving coded data. 


Other programs have been written which are used to list 
detectable errors, to compare a single observer's data with those 
of any of, or all, the other observers, and to summarise 
associations of nominated habitat features with any nominated 
bird species as a basis for statistical analysis of habitat 
requirements. 


The processing system is one involving large enough amounts 
of data to justify the use of a computer to summarise it all: 
but the interpretation of the summaries is not done by computer 
because each area surveyed is unique to some extent and would 
therefore require a special program. It is easier to interpret 
the summaries without a computer than it is to write a special 
program to do it. Parts of the analyses of summaries, however, 
involve routine statistical comparisons for which special 
programs have been written for use in a Hewlett-Packard Model 
9820 - a large programmable calculator. Use of this machine 
enables specific information to be keyed directly into the 
calculator where it is processed according to the instructions in 
the program. Programs have been written for this which will 
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tell what the likelihood is that information from different areas 
really is different and cannot be attributed just to chance. 


At this stage the interesting part of the data processing 
really starts, for the routine work has all been done and the 
objectives of the. whole survey operation are beginning to be 
realised. The amount of data being fed into the system is 
enormous so the challenge lies in extracting as much meaningful 
information from it as possible. In time it is hoped that the 
wildlife value of forest areas will not only be assessed very 
quickly, but also that very pertinent explanations for its value 
will be forthcoming. 


SURVEY OF 
INSULAR HABITATS 


G.R. WILLIAMS 


Islands, whether they be fragments of land surrounded by 
water or fragments of one particular kind of living space 
surrounded by another, are frequently of great biological import- 
ance — not necessarily only locally or nationally, but sometimes 
even internationally. And, to the extent in which they are still 
unmodified directly or indirectly by human settlement, such 
islands have even more important scientific and conservation 
values, since they may support communities of animals and plants 
similar to, perhaps even identical with, those that existed in the 
area before the arrival of man. This possibility has particular 
relevance for a number of offshore islands in the New Zealand 
region. 


All those who are environmentally-aware will appreciate that 
there is an obligation, let alone a need, to ensure, by proper 
scientific management, the conservation of an island (in the 
geographical sense) that supports the last remnants of a unique 
plant or animal species or ecosystem; but there are relatively 
few whd appreciate that needs and obligations also exist to 
perpetuate certain ecological islands or "insular habitats" - 
that may exist on mainlands. Such habitats may be a relic of 
native forest or scrub in an ocean of introduced pasture, a patch 
of native grassland in the midst of a forest, a mountain top with 
its climatically-limited flora and fauna, even a patch of 
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introduced vegetation and the animal species it may be sheltering 
or supporting that is situated in the midst of a sea of native 
forest or sprawling urban development. (We should not lose 
sight of the fact that insular habitats of introduced flora and 
fauna are, in this country, often the commonest kinds of 
ecological islands that the man in the street sees. In any 
event, such "islands" may frequently have considerable aesthetic, 
sentimental, recreational, or scientific values.) 


As far as true islands of biological (and other) values are 
concerned, New Zealand is fortunate and world-famous in having a 
number that are very significant indeed - for example, Little 
Mangere Island in the Chathams (the last refuge of the black 
robin), Little Barrier Island in the Hauraki Gulf (the last refuge 
of the stitchbird, Adams Island in the sub-antarctic Auckland 
Islands group (perhaps one of the largest pest-free islands in 
the world), and so on. 


These are obvious and well-known examples and few would 
disagree with the need and obligation to study and manage such 
insular habitats so that their wildlife - and other - values may 
be preserved indefinitely. But there are nearly 700 true islands 
in New Zealand seas, many of which need to have their biological 
importance assessed or reassessed; and there is an unknown number 
of insular habitats of various kinds on the mainland, too. 

Ideally many of these will need to have plans drawn up for their 
study, and management for conservation. 


Such identification, survey and planning must, by their very 
nature, be long-term affairs which must be started soon (even 
though with initially-limited resources of money and manpower); 
otherwise a number of nationally - and internationally - important 
habitats for wildlife will be overwhelmed by changes or 
exploitation and lost forever. 


For many years now the Wildlife Service has been gathering 
data on all kinds of insular habitats, especially offshore 
islands, usually according to a, plan, sometimes incidentially. 
Occasionally such data-gathering has been embarked upon at almost 
the eleventh hour in the hope of warding off impending 
catastrophe - as with the attempts that were made to rescue 
saddlebacks, bush wrens and snipe on the South West Cape Islands 
off Stewart Island (following a successful invasion by ship rats), 
and the attempt to save the Cook's petrel on Little Barrier Island 
from cats left: there last century. 


Where important insular habitats occur it may be necessary 
to delimit and proclaim them as reserves. Unfortunately, 
reservation and protection from disturbance or deterioration by 
legal and more practical means, is often not enough, for the 
habitat may also have to be protected from natural biological and 
other changes. Natural changes, including undisturbed ecological 
changes (or successions), may not always be desirable for the 
achievement of certain conservation aims. For example, though 
now legally protected and unaffected by man, Little Mangere Island 
in the Chathams is at present relentlessly changing to the 
disadvantage of its unique black robin population. A dry and 
windy period of climate and an increase in the populations of 
burrowing petrels are apparently responsible for the current rapid 
deterioration of the forest on the top of the island. 
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Apart from the need to catalogue and survey existing insular 
habitats of all kinds (and to lay down specifications for those 
which may be created), there is a need to know how they should be 
managed for particular purposes or species, and to ensure that 
such management is- carried out - especially in the more important 
ones. The Wildlife Service, over the last quarter-century, has 
done a great deal of cataloguing and surveying and has a 
considerable knowledge (with much more to come when we can 
properly process all our data) about the management techniques 
required to achieve its various aims for insular habitats of 
various kinds; but it at present does not have the necessary time, 
manpower or money to do all the things that need to be done, nor 
to guide and encourage (as much as it would like) others to help 
to achieve the same ends. Long-term forward planning on a broad 
front is what is obviously required: for conservation is becoming 
more and more complicated and difficult as a result of man's ever 
increasing population, his growing mobility and the continuing 
greater demands being made by him upon all the natural resources 
throughout this country and the world. 


Clearly, the necessary money and manpower to do what the 
Wildlife Service knows must be done, are needed as soon as possible, 
Since it is all too true of many conservation problems that there 
is only once chance to solve them - the opportunities, once gone, 
are gone for good; and the extinction of a species, community or 
ecosystem is, like death, final, permanent, and often sudden and 
unexpected. And if a species is likely to become extinct in, 
say, three years time, it is almost certainly too late to plan to 
save it now (except perhaps in captivity) no matter what resources 
may be put at our disposal - or anyone else's, for that matter. 


Unfortunately, in spite of the urgency of the management and 
research needs on behalf of insular habitats of various kinds, 
the Wildlife Service is unlikely, in the immediate future, to be 
granted the six extra members of staff (two scientists and four 
technicians) and the supporting finance that it considers the 
minimum initially necessary to deal adequately with already 
identified habitats and their problems. This is regrettable but 
perhaps understandable during a period of national economic stress. 
But it is hoped that the need will be recognised in principle with 
an assurance that the necessary resources will be made available 


as soon as circumstances permit. In the meantime, the Wildlife 
Service is doing the best it can with its already committed 
resources. This certainly calls for a reassessment of current 


priorities and the demands they make upon money and manpower. 

The economic recession will also affect plans to involve other 
scientific and conservation organisations (Government, university 
and public) in our plans for an "in-depth" approach to insular 
habitats, for such organisations have their money and manpower 
problems too. 
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NEW ZEALAND ROBINS 


J.A.D. FLACK 
Scientist 


Research on the population biology of South Island robins 
was begun on the mainland in 1971 and on various islands since 
then (Wildlife - A Review"Nos 4 & 5). 


Over five years the adult population of the study area at 
Kaikoura has fluctuated between 28 pairs and 44 pairs plus 7 
bachelor males. Annual survival rates of adults have been nearly 
constant and it appears that changes in the size of the breeding 
population are heavily influenced by the interaction of immature 
and adult robins during the late summer and early autumn 
following moult, when there is strong competition for space. 

This is the result of the very high productivity of this mainland 
population, and contrasts with stable island populations where 
very low productivity is the rule. However, it is now clear 

that predators (see article by P. Moors in this issue) and other 
factors influencing the earlier stages of production on the 
mainland occasionally have a strong influence on population change. 


Research on islands free from mammals indicates that their 
robin populations can have periods of stability when a population 
change of less than 10 per cent occurs over several years. These 
populations maintain themselves at high densities with a mean 
territory size per pair of about 0.2 - 0.6 hectares, compared with 
e-4% hectares on the mainland at Kaikoura. Productivity in all 
years is extremely low (1.1 to 0.14 juvenile/pair) compared to 
the mainland (usually 3.0 juvenile/pair), while annual survival 
of adults at 80-85 per cent is higher on these islands than the 


70 per cent on the mainland. On islands, a large influx of 
immature robins does not occur each summer and autumn and there 
is less competition with adults for space during autumn. - 


believe that familiarity between neighbouring pairs in small 
territories is a key factor in promoting adult survival through 
reduction of competition. That the autumn influx of young is a 
critical factor is indicated by the fact that in all years except 
one at Kaikoura over 50 per cent of the annual adult mortality 
occurred in less than 3 months in autumn while, on islands, there 
may be a small tendency toward slightly increased adult mortality 
during the breeding season. In the autumn of 1976 at Kaikoura, 
adult mortality was very low and this was the only year when 
immature robins were hardly present at all. 


The Chatham Island black robins on Little Managere Island 


are the only unstable robin population known in an environment 
free of mammals. The indications are that the principal problem 
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with the present population is poor habitat resulting from the 
rapid and mainly recent degeneration of the forest cover, and the 
poor invertebrate fauna in the litter. Adult mortality since 
1974 has been higher than expected and over half of this has 
occurred in the spring during three months of the breeding season, 
contrary to the pattern of other robin populations. Poor 
survival of the immature birds has resulted in only one being 
recruited to the spring population. This has not been due to 
lack of space available to these birds and is most likely related 
to the poor condition of the habitat. All deaths of immatures 
have occurred in winter or spring. 


My interpretation of the data from several populations leads 
me to believe that the critical factors that contribute to the 
stability and high density of robin populations on islands free 
of mammals are those factors that lead to high survival of adults, 
even at the expense of a large loss of productivity. The 
principal causes of higher adult mortality in lowland, coastal 
Kaikoura are predation, and competition with the large numbers of 
juveniles produced in most breeding seasons. Additional factors 
of importance to mainland populations are emigration of immature 
birds and, in some years, high mortality of young in the stages 
before independence. Further studies are needed of mainland 
robin populations in upland and interior habitats, where I expect 
that relationships with predator populations will differ, and 
habitat quality and weather patterns may become more important in 
a direct sense to adults by contrast to the more equitable 
maritime conditions of the habitats of the populations that I have 
studied. 


Management of the black robin 


Transfer of part of the Little Managere Island population to 
Mangere Island has been considered the only practicable manage- 
ment plan, but this move was not envisaged for the immediate 
future. Although the planting programme on Mangere Island is 
well under way, with almost 4,000 flax planted for wind breaks and 
about 46,000 trees planted, it will be many years before these 
form a habitat adequate for use by breeding pairs. This planted 
forest will probably require artificial introduction of an 
invertebrate fauna using rotten logs, litter, and soil cores to 
speed the development of a diverse fauna. 


Because the population has continued to decline, however, it 
was decided in 1975 to transfer a few birds at the earliest 
opportunity. The small area of remnant habitat on Mangere 
Island has shown strong signs of recovery, especially since 
wetter conditions returned in 1974. It was hoped that an early 
transfer would test the suitability of this habitat and foster 
higher survival and reproductive rates on both islands. 


Hopes of success have been frustrated by two failures to 
accomplish the transfer and the further decline of. the population 
to critcally low numbers. The attempt to move birds in February 
1976 was defeated by poor weather and an almost fatal boat 
accident. Another trip in May and June met with more unfavour- 
able weather, making transfer by boat impossible. The operation 
is greatly complicated by the need of several days for catching 
the birds, and the necessity of moving them immediately upon 
capture. This requires several days of good weather when capture 
can be confidently followed by a crossing to Mangere Island ina 


small boat. 
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Mangere Island, showing flax planted as shelter for 
the establishment of rooted ake-ake cuttings. 
Photo: R.B. Morris 





The remnant of forest on Mangere Island. This is 
now regenerating rapidly. Photo: &.B, Morris 
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Other management approaches have been explored. Supple- 
mentary feeding has numerous drawbacks under the unusual 
conditions on Little Mangere Island, and can only be accomplished 
at a low level using native insects already on the island. 
Transfer of robins to South East Island where the forest is in good 
condition cannot be contemplated because of direct evidence that 
black robins would compete poorly with the large and dense tit 
population of that island. For other reasons, transfer to 
habitat outside the Chatham group cannot be made until larger 
numbers of robins are available. Aviary breeding of small insect- 
ivorous birds is noteably risky, and there is no evidence to show 
that this technique can establish a new, permanent population of 
any kind. Wild cross-fostering remains a possibility when 
greater numbers of eggs and young become available. This approach 
is severely hampered by difficulties presented by inaccessible 
nest sites, and finding matching nests from the very small 
population. 


The risks and impracticabilities of these approaches and the 
critically low numbers of robins leave only one option for 
management open other than the transfer to Mangere Island. 
Observations of seedling growth and litter accumulation where 
sooty shearwaters have been excluded show that a rapid improvement 
in the habitat takes place in the absence of these birds' 
activities. In addition, during winter, when shearwaters are 
absent, litter accumulation and lack of trampling cause temporary 
increases in invertebrate food on the ground. It has been 
clearly established from these observations and comparisons with 
sooty shearwater breeding grounds on southern muttonbird islands 
that the most important factor causing habitat degradation is the 
unusually dense shearwater population. We have therefore decided 
to make large scale attempts at rehabilitation of the habitat on 
Little Mangere Island by building enclosures to reduce shearwater 
activity. 


Management of mainland robin populations 


The present restricted and relic distribution of robins in 
most areas of New Zealand is a clear threat to the long term 
survival of the species. Local extinctions are still occurring 
naturally, hardly offset by limited range expansion in some areas. 
Land use practices for farming and forestry are eliminating other 
pocket populations on a large scale. In Marlborough, the 
majority of the populations are in isolated areas of manuka on 
private land, and the destruction of these habitats continues. 
Nelson and West Coast beech forest conversion will reduce or 
destroy more robin populations and land management practices in 
other South Island areas and in the North Island are still 
adversely affecting this species. This pattern of endangerment 
is different from that presented by our truly rare species, but [ 
do believe that we must plan now to prevent other species from 
becoming severely endangered. Perhaps more important, we need to 
plan management that will ensure that our native birds are not 
restricted to a few sanctuaries, but instead become more 
integrated into our everyday environments. 


The tit has recolonised and recovered in large areas where 
it was temporarily eliminated or reduced during later European 
settlement, but the robin failed to show such recovery. It is 
now clear from my studies that the major reason for the difference 
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in the present distribution is due in large part to the poor 
dispersal abilities of the robin, in contrast to the powerful - 
powers of dispersal of the tit. This difference seems to be 
related to the much longer history of robins in New Zealand, and 
derives from the greater behavioural tolerance of tits to open 
conditions which enables them to cross environments other than 
forest. Habitat selection also plays a role in the distribution 
pattern and even in the 19th century robins were not found every- 
where. It is evident, however, that large areas of habitat are 
again suitable for robins, but cannot be reached by them. Robins 
are ideally suited to man-assisted dispersal. One of my 
artifically established wild populations has increased five fold 
in three years. In the near future, plans to encourage range 
extensions of this and other native birds will be developed. 





PREDATORS AND THE 
SOUTH ISLAND ROBIN 


P.J. MOORS 
Scientist 


Research has continued at Kowhai Bush, Kaikoura, into the 
effects of introduced mammalian predators on the breeding success 
of South Island robins. 


Descriptions of the techniques being used to obtain data on | 
the predators, together with some results from the 1974-75 breeding 
season, were presented in"Wildlife -— A Review"No.6. In June 1975 
the number of tracking tunnels beside tracks through the Bush was 
increased from 40 to 49; the extra tunnels being placed in areas 
in which there was high predation in 1974-75. Tracking tunnels 
in nest trees and an automatically triggered movie camera were 
again used to collect information on the identity of predators of 
robin nests. 


Population indices for mice, rats, stoats and weasels, 
calculated from the frequencies of their tracks in ground tunnels, 
were considerably different in 1975-76 from those in 1974-75 
(Figure 1). There was a dramatic decrease in the indices for 
mice and rats in the spring and early summer of 1975, compared 
with 1974, although the change in the indices was smaller for rats 
than mice, Both species had their lowest indices in December 
1975, when no mouse tracks were recorded from any of the 49 ground 
tunnels. The temporary increase in the mouse index for August 
1975 was the result of hurricane-force winds defoliating many trees 
and shrubs. This forced mice to alter their foraging behaviour, 
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as little arboreal shelter or food remained. Their activity was 
therefore concentrated on the ground, and the frequency of their 
tracks in ground tunnels increased. The destruction of much food 
and shelter by the winds may also have contributed to the contin- 
uing decline in mouse numbers after August. The rat index did 
not show such a marked response to the effects of the winds, prob- 
ably because in winter rats feed mainly on the ground, and their 
foraging habits were not so affected by the defoliation and damage. 


The mouse index increased rapidly after December, probably 
mainly as a result of reproduction by the population, and in May 
reached the maximum value recorded in this study. The rat index 
also increased during the same period, but at a much slower rate. 


The index for mustelids rose during spring 1975, and the 
peak in October was twice as high as that for 1974. The index 
declined during the summer, but was always greater than for the 
same months of the previous year. 
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Figure 1. Monthly population indices of mammals 
using ground tunnels in the Kowhai Bush. 


Changes in the monthly population indices between 1974 and 
1976 reflected fluctuations in the numbers of rodents and 
mustelids. The abundance of rodents (which was widespread - 
Kaikoura stores sold out of traps and poison) during summer and 
autumn 1975 was succeeded by a precipitous decline lasting until 
the following December. During much of 1975 the numbers of 
mustelids remained fairly constant, but increased rapidly at the 
end of spring when juveniles became independent. However, by 
then thene were fewer and fewer rodent prey remaining, and the 
numbers of mustelids also declined, through death or emigration. 
This combination of an increase in the numbers of stoats and 
weasels (and probably of other carnivores as well), and a sharp 
decrease in the abundance of rodents, their usual prey, forced 
the predators to seek alternative foods. Birds were the only 
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other common vertebrates available, and there was ample evidence 
that eggs and nestlings were heavily predated in spring and 
summer 1975 (when mustelid numbers were highest, and rodent 
numbers lowest). 





A female robin incubating on a nest inside a hollow 
tree. This is an uncommon nest-site for robins in 
Kowhai Bush where most nests are either in the 
canopy or between the forks of tree trunks. 

Photo: J.L. Kendrick 


During the 1975-76 breeding season 136 robin nests were 
found by Douglas Flack and Brian Lloyd as part of their intensive 
study of robin population dynamics. Ninety six (66.2%) of these 
nests were predated, the highest overall percentage predation 
recorded since the robin study commenced in 1971. On the basis 
of sign left at nests, 58 predations were ascribed to stoats and 
weasels, 25 to rats and mice, and 13 to unknown predators. 
Predation was equally as heavy on eggs (49 eats as it was on 
nestlings (47 nests), in contrast to previous years when 
nestlings were taken more frequently than eggs. The highest 
predation by mustelids was between November and January, whereas 
that for rodents was in September and October, after the strong 
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winds. Robins were not the only birds to suffer heavy nest 
predation; observations of thrush, blackbird and chaffinch nests 
revealed that many of these were also lost to predators. 


Population indices for hedgehogs were similar in 1975-76 to 
those in 1974-75 (Figure 1). The peak index was the same in both 
years, but that in 1976 occurred two months earlier, for unknown 
reasons. The peaks are presumably the result of both increased 
numbers of hedgehogs after the breeding season and greater activity 
before winter and hibernation. However, the indices clearly show 
that hedgehogs do not hibernate all winter, and that in most months 
some are active. 





A tree tunnel installed on a tree containing a robins 
nest. The sheet of heavy plastic prevents predators 
‘climbing the trunk. The only access from the ground 
to the nest is via the sticks on the right and through 
the tunnel. Photo: J.L. Kendrick 


Between August and October 1975 nine tracking tunnels were 
installed in trees containing robin nests. One nest was predated, 
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and rat tracks were found in the tunnel. The remains of nestlings 
left in the nest also indicated predation by a rat. However, in 
contrast to most robin nests at the time, those in trees with 
tunnels were very successful, and analysis of the pattern and 
frequency of predation showed that such nests had a significantly 
higher fledgling rate than nests in unmodified trees. Thus, tree 
tunnels had the effect of artifically increasing breeding success 
at a.time when predation was particularly heavy. Since an 
important part of the study of robin population dynamics concerned 
their annual production, this effect was biasing the results and 
therefore no more tree tunnels were installed. 


Eight robin nests were monitored with a super-8 movie camera 
between October 1975 and January 1976. The camera was placed in 
trees 2-5 metres from the nests, and the surroundings of the nest 
trees were disturbed as little as possible. Sequences lasting 
15 seconds were filmed whenever the camera was turned on by a 
camouflaged treadle switch. The switch was positioned so that 
any animal approaching the nest had to pass across it. A torch 
Switched on with the camera provided light for filming at night, 
and a small clock near the nest gave the time of each sequence. 
The switch was sometimes triggered accidentally, but three sets of 
sequences were obtained of mammals approaching nests. Three 
nests were predated, but unfortunately no film was taken of the 
predations actually occurring. Two predations were attributed to 
mustelids and the third possibly to a cat. 


One probable stoat predation occurred overnight on 7-8 
December 1975. Although on that night two sequences were exposed 
at 02.45 hours, there was sufficient torch-light to illuminate 
only the clock. However, four more sequences were taken between 
06.50 and 06.55 hours the same morning, and a stoat was filmed at 
the beginning of three sequences. In each sequence the stoat 
approached, but did not reach, the nest, apparently because it was 
disturbed by noise, possibly from the camera. The animal appeared 
in 7-14 frames which, at a camera speed of 18 frames per second, 
lasted only 0.4-0.7 seconds. Such a short time emphasises the 
great speed and agility of stoats in climbing trees. 


Mustelids are known to return to the site of a previous kill, | 
and one interpretation of these sequences is that the stoat 
predated the nest at 02.435 hours, and then returned to the scene 
at 06.50 hours. 


The other presumed mustelid predation occurred during the day 
on 10 December 1975. No film was obtained of the three nestlings 
being removed, but a sequence at 18.10 hours the same day 
(triggered by unknown causes) showed that they had gone. Later 
that night a possum was filmed in three sequences, during one of 
which it climbed over the empty nest. Two more sequences were 
taken at 11.20 hours the following morning, and part of the body 
of a small brown mammal appeared in the first three frames of the 
second sequence. Stoats and weasels are the only mammals of the 
appropriate size and colour in Kowhai Bush, and I think the animal 
filmed was a stoat. The inference again is that the stoat was 
re-visiting the nest it had predated the previous day. 





| Despite limited success so far with the camera, it is clear 
| that the technique has great potential for identifying predators 
| at nests, and for studying their behaviour. However, the 
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efficiency of the switches turning on the camera must first be 
improved. Small battery-operated switches triggered by breaking 
an infra-red beam are being developed at present for use in the 
1976-77 breeding season. Tree tunnels will not be installed on 
nest trees again because of their effects on breeding success, but 
geround tunnels will continue to be used to provide monthly 
population indices. The study will probably be concluded in 
mid-1977. 


TAKAHE AND RED DEER 


J.A. MILLS 
Scientist 


Since the rediscovery of takahe in 1948 the population of 
Takahe Valley and the adjacent Point Burn Valley has been 
monitored by the Wildlife Service. In 1972, following a decline 
in the study population, a research programme was initiated in 
three areas (Eyles-Wisely, Takahe Valley-Point Burn and Miller 
Peak (Figure 1) to ascertain the causes and extent of the decline. 





Figure ‘1. The Murchison Mountains with the three 
study areas outlined. A. Takahe Valley -— Point 
Burn; B. Eyles-Wisely; C. Miller Peak. 
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Takahe population trends 


In the latter half of the nineteenth century and the early 
part of this century takahe were distributed over a much wider 
area of Fiordland than at present. Brian Reid, a scientist of 
the Wildlife Service has shown that in the 50 year period from 
1898 to 1948 takahe had been reported from Preservation Inlet to 
Milford Sound and from as far east as the Wairau River. The 
present day distribution, which includes the Murchison Mountains 
and a small area to the north, occupies a central position in that 
range. Reliable records indicate that the bird occurred west of 
the Murchison Mountains but now they have disappeared from 
virtually all of this region. Studies by Reid have indicated 
that the population shrinkage has continued to occur from the west 
with birds in five peripheral valleys of the Murchison Mountains, 
adjacent to the main divide, disappearing between approximately 


1957 and 1967. 
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Figure 2. The number of adult and yearling takahe 
in Takahe Valley and Point Burn between 196% and 


1974. 


Within the Murchison Mountains, population counts have been 
made in the Takahe Valley-Point Burn area since 1962 and in the 
Eyles-Wisely and Miller Peak areas since 1972. The population of 
Takahe Valley-Point Burn declined by more than a half between 1967 
and 1971 but thereafter takahe numbers remained relatively stable 
at approximately 20 birds (Figure 2). In the Eyles-Wisely and 
Miller Peak study areas the population increased slightly between 
1972 and 1975 by six pairs. Annual counts of the populations of 
these two areas were not made prior to 1972. However, Reid and 
David Stack have produced estimates of takahe numbers based on 
feeding sign, droppings and sightings of birds from surveys 
conducted between 1964 and 1967. In the map presented by Reid 
and Stack there were 31 territories corresponding to the present 
Eyles-Wisely study area and 21 in the present Miller Peak area. 
Counts made in February 1974 showed 20 pairs in each area. This 
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Tussock grassland above the bushline in the Miller 
Peak area. This is excellent takahe habitat. 
Photo: D. Munro 
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Takahe foraging during winter among tussock largely 
covered by snow. Photo: d.A. Milis 
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would indicate that the Miller Peak area has remained approx- 
imately the same whereas the Eyles-Wisely area has lost 11 pairs. 


To summarize, takahe disappeared west of the main divide and 
in some valleys in the western sector of the Murchison Mountains 
before 1967. This appears to have been followed by a reduction 
in numbers in other areas of the Murchison Mountains which was 
greatest in Takahe Valley and the Point Burn. 


Competition with red deer 


The decline and disappearance of the takahe appears to be 
related to the modification of the vegetation by deer. Feeding 
studies of takahe and deer in the alpine grasslands of the 
Murchison Mountains have shown that there is considerable overlap 
in the preferred tussock species. Chionochloa pallens and 
C. flavescens are favoured by deer and takahe (Table 71). Further- 
more both animals select C. flavescens plants with the highest 
phosphorus content and frequently leave the less nutritious plants 
untouched. Although deer eat the leaf blades of the tussock and 
takahe take the basal meristematic portion, severe competition for 
the preferred food of takahe is possible through overgrazing by 
deer. Surveys conducted by the New Zealand Forest Service have 
shown that the degree of modification of the grasslands by deer 
in northern Fiordland differs according to two factors: the ratio 
of forest to grassland and the proportion of palatable to 
unpalatable species in the grassland. In Fiordland west of the 
main divide, where about 75% of the area is forested and 25% of 
the grasslands composed of an association dominated by the tussock 
Chionochloa acicularis, a species which is unpalatable to deer, 
there has been high grazing pressure for the palatable species 
and, as a result, serious deterioration in the alpine grasslands. 
In this sector takahe have either disappeared or are in extremely 
low numbers. The bird is now largely restricted to east of the 
main divide where the modification to the grasslands has been 
moderate. The grasslands in this area have suffered less from 
deer damage because there is not only a more equitable ratio of 
grassland and forest but also a higher proportion of the grass- 
land is composed of more palatable tussock species - Chionochloa 
pallens and C. teretifolia. 


Table ‘1. Preferences of takahe and red deer for the various 
tussock species based on regular counts of faeces 
in ten 10 x 5m plots of each species between 28 
March 1974 and 26 February 1975. 
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Mean Number Mean Number 

deer faeces takahe faeces 
per plot .per plot 
Chionochloa flavescens 4.2 (50%) 27 3 (50%) 
Chionochloa_ pallens BR (24%) 24.9 (45%) 
Chionochloa crassiuscula ee (16%) 4.4 ( 4%) 
Chionochloa teretifolia O57 (11%) $71 ( 2%) 
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Another factor which may also have contributed to the decline 
of takahe is the condition of the understory of the beech forests 
- the predominant habitat of the bird in winter. When snow 
covers the tussock grasslands, takahe are forced to forage in the 
beech forest. The understory of the bush in parts of the 
Murchison Mountains, particularly Takahe Valley, is virtually 
devoid of small-tree, scrub, and herby, layers because of deer 
activity. 


Although the deer population in the Murchison Mountains has 
been markedly reduced over the last decade by the New Zealand 
Forest Service, there are still sufficient deer present to keep 
the understory of the beech forest in poor condition because of 
the slow rate of recovery. The alpine grasslands, however, have 
shown an improving trend, and this may account for the increase 
in the population that has taken place over the last four years 
in the Eyles-Wisely and Miller Peak areas. The forest habitat 
of these areas is also generally in better condition. 


Table e. Mean weight of adult takahe in the various study 
areas between 19 January and 321 March. 





Females Males 
Study Area Mean | Mean 
No. weight No. weight 


females (Kg) S.D. males (Kg) Sel 


Takahe Valley-Point Burn 15 e295 0.78 18 2,607 O.ee 
Eyles-—Wisely 10 2.64 0.24 10 2.94 Deo 
Miller Peak 9 2.46 0.10 Se 2.95 Pa |, 
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The much greater decline in takahe numbers that has taken 
place in Takahe Valley and the Point Burn is due to suboptimum 
habitat. The valley floors of Takahe Valley and Point Burn are 
almost unique in Fiordland in that they are treeless and covered 
with red tussock (Chionochloa rubra). Elsewhere in the 
Murchison Mountains takahe territories are held in grassland 
associations dominated by some or all of the tall tussock species: 
Chionochloa pallens, C. flavescens, C. crassiuscula, OC. 
teretifolia and C. acicularis. The soluble sugar content of red 
tussock is 31% less than that of C. pallens, the favoured food of 
other areas. Other data suggestive that Takahe Valley and the 
Point Burn are suboptimum are that the adult birds are 
significantly lighter in weight (Table 2) and have a significantly 
higher mortality (Table 3) than birds of other study areas. The 
Takahe Valley-Point Burn population has been dependent on 
emigration from other areas to maintain its population because 
chick production from birds nesting on the valley flats would 
never have been sufficient to have compensated for the high adult 
mortality. When the takahe population was lowered in the 
surrounding areas the number of immigrants to Takahe Valley-Point 
Burn would have been reduced. In this way the area would have 
had a high population only when the preferred areas were fully 
occupied by birds. 
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Table 3. Estimates of mortality based on marked takahe 
in various study areas. 


No. marked Number seen % disap- 
Jan-Feb 74 following year peared 


a et a a i nn a em a en ee ee 


Takahe Valley-Point Burn ai be 44 ov 
Eyles-Wisely O4 22 9 
Miller Peak 4'7 15 42 
TOTAL 56 48 44 
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In the short term the prospects for the survival of takahe 


are reasonably good. However, it would appear that in the long 
term their continued survival will depend on adequate pressure 
being maintained on the deer population. Further research is 


being carried out into the habitat requirements of takahe and 
the competition from deer. 


KAKAPO ON MAUD ISLAND 


D.V. MERTON 
Fauna Conservation Officer 


Management in Fiordland of the dwindling remnant kakapo 
population is not practicable and, because of the species’ poor 
record of survival in captivity and highly specialised courtship | 
behaviour (see "Wildlife - A Review" No.6) captive propagation is | 
probably not possible. The total population is not known, but 
only nine birds, all males, have been located in the wild during 
recent searches and it is unlikely that further males will be 
found within the Milford or Transit watersheds, where coverage 
is now virtually complete. 


Nevertheless, conservation of the kakapo is feasible, 


provided females can be secured, by the establishment of a colony 
on an off-shore island. This appears to offer the only hope of 
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saving this remarkable bird. The concept of using islands as 


"natural aviaries" for rare and endangered animals is a proven one, 


and outstanding success has already been achieved by this method 
in the conservation of two New Zealand species. 


The Wildlife Service is at present endeavouring to establish 


a breeding population of kakapo on Maud Island. Once kakapo are 
established, it is proposed to attempt the establishment there of 
other, rare and endangered birds, such as takahe, saddleback and 
perhaps. certain invertebrates and reptiles. 





Maud Island. Photo: J.L. Kendrick 


Maud Island (250 ha), 40 kilometres north-west of Havelock, 
in outer Pelorus Sound, is biologically important because it has 
remained free from rodents, mustelids and other mammalian 
predators and potential competitors. It is therefore one of few 
islands which are suitable for the breeding of certain endangered 
wildlife no longer able to survive on the mainland. 


Maud Island is probably best known as one of only two 
localities where the rare Stephen's Island or Hamilton's frog is 
found. It is a steep island rising to 350 m a.s.l. and support- 
ing a diverse range of habitats which includes a 16 hectare patch 
of forest, and considerable areas of scrub, bracken and pasture. 
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Its natural communities have been greatly modified by fire and 
grazing by sheep and cattle since late last century. 


In 1971, 80 hectaresof the island were given to the Crown by 
the then owner, Mr E.J.T. Shand, for the preservation of wildlife, 
and were called the Tom Shand Flora and Fauna Reserve after the 
donor's late cousin. A further 2 hectares were donated to the 
Crown in 1972, and in 1975 the balance was bought by the Crown 
with substantial assistance from the Royal Forest and Bird 
Protection Society of New Zealand. The whole island is now a 
Reserve for the Preservation of Flora and Fauna in the Marlborough 
Sounds Maritime Park, and landing without special permission is 
prohibited. Day-to-day management is vested in the Wildlife 
Service. . ) 


On the recommendation of the Fauna Protection Advisory 
Council, the Wildlife Service has, for the past two years, given 
the kakapo conservation programme highest priority. This has 
resulted in spectacular advances in our knowledge of the species' 
behaviour. This knowledge is proving of great significance to 
management of the birds which have so far been transferred to 
Maud Island. 


Two kakapo captured in the Esperance Valley, Milford, during 
March 1974 were transported on 2 April by R.N.Z.A.F. "Devon" from 
Manapouri to Nelson, and from Nelson to Maud via helicopter. They 
were confined in two adjoining aviaries in a wooded area on Maud: 
Island that night. At 11 p.m. on the following night sections of 
the enclosures were removed. Only one bird, however, had departed 
next morning. The other remained in the opened pen most of the 
day, but had gone by the evening of 4 April. Henceforth for the 
next month at least one of the two returned to the aviaries each 
night and took supplementary foods placed nearby. The quantities 
of supplementary foods provided were then gradually reduced, so as 
to avoid making the birds dependent on such items and to encourage 
them to forage for themselves. 


A third bird, a male in breeding condition, released on Maud 
on 25 March 1975 has settled in well. This bird, and the two 
released previously, have established territories adjacent to one 
another in which sign is generally abundant. 


One of the original two birds is definitely a male. The 
other, however, could not be sexed with certainty at the time of 
capture, although its smaller size indicated the possibility that 
it might be a female. It is intended that this bird should be 
caught and sexed in August 1976. 


No female has been identified with certainty in the last few 
years. With the recent discovery of two courtship arenas in use 
in the Milford area, however, it would seem that the chances of 
securing females during the next booming season - whenever that 
might be -— have never been better. Efforts are now being directed 
entirely to finding, catching and transferring females to Maud. 


Regular and discreet inspections have been made to monitor 
the activities and welfare of the Maud Island birds and they have 
been seen and heard on a number of occasions. Although they 
appear not to have been perturbed by our presence, we have avoided 
undue disturbance. 
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The male released on the night of 4 April 1974, known as 
"Jonathan", occupies a territory which includes the upper 
southern corner of the'forest and much of the adjacent bracken. 





"Jonathan" kakapo. Photo: D.V. Merton 


The unsexed bird, released at the same time and tentatively 
named "Jill", occupies an area on the southern margin of the 
forest and the bracken area to the south. 


The male, released on 25 March 1975, is known as "Richard 
Henry”. He has established a territory near the upper northern 
forest edge and ranges well down the northern forest edge and 
adjacent bracken-covered slopes. 


During visits all areas have been checked for sign (feeding, 
droppings and feathers), and droppings have been collected for 
analysis. Gut fauna and flora from each bird have been identified 
and the Department is giving financial assistance to a M.Sc. 
student, who is studying foods of Maud and Fiordland kakapo by 
field observation and the identification of plant cuticles from 
droppings. Findings will benefit management of the species on 
Maud Island. 


During the winters of 1974 and 1975, approximately 400 
autumn-fruiting trees and shrubs, as well as herbs and grasses, 
were planted. Some of these, such as apples, pears, crab apples, 
gooseberries, Coprosma species, toetoe, flax, tussocks, spaniard, 
Astelia, carrots, sun-flower and oats, are known to be palatable 
to kakapo; while others, such as cherries, plums, currents, 
guavas, strawberries, raspberries, grapes, wheat and corn, are 
sought after by frugivorous birds and are presumed to be 
palatable to kakapo. The object in planting these autumn- 
fruiting species is to try to simulate the massive flush of fruit 
and seed which occurs in Fiordland during the autumn and which 
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appears to be an important factor in enabling kakapo to breed 
successfully. Although domestic stock on Maud have hindered the 
establishment of some plantings, a high percentage has survived. 


Eight artificial water catchments, each with 2-4 troughs, 
have been constructed in areas frequented by kakapo, and these 
have required maintenance during visits. During dry summers, 
such as that of 1974/75, the natural water courses on Maud are all 
but dry, and so the catchments provided are considered important. 
However, the birds seem to prefer the natural water supplies and, 
during dry summers, move to those parts of their territories 
where permanent seepages exist. 


With the purchase of Maud by the Crown and the reduction of 
stock numbers, growth of pasture, fern and scrub has been 
prolifies This has favoured conditions for kakapo which require 
cover, and feed on blades of grass and seedheads as well as on 
roots, stems and fronds of bracken and other ferns. 


The bull-dozed roads on Maud are favoured by the kakapo which 
use them extensively for feeding, loafing and access. These 
roads also provide access for management staff. With the 
reduction of stock numbers these tracks are becoming overgrown 
and unless maintained will ultimately become impassable. 


As a result of continued vigilance by Wildlife Staff and Mr 
Shand, who continues to reside on Maud Island, we are now 
confident that wekas have been eliminated. The weka is a highly 
efficient predator of the eggs and young of ground nesting species 
and is alien to Maud Island. 


Perhaps the most exciting observation was made on the night 
of 14 December 1975 when Wildlife Officers saw, and for several 
hours heard, a male kakapo "booming" strongly from crude display 
bowls it had developed. This proved beyond doubt that birds on 
Maud are capable of achieving breeding condition in this "natural 
aviary". Apparently, this bird did not persist in his courtship 
activities as subsequent observers failed to hear the call. The 
call, which can be heard for up to 4 kilometres, is generally 
heard in Fiordland for several hours each night during about two 
and a half months in mid-summer (approximately early December - 
mid-February), the early part of the breeding season. The Maud 
Island bird adopted as booming sites shallow caves and depressions 
formed by sheep camping against the steep bank on the upper side 
of a bulldozed track. Some of these depressions are virtually 
identical with those seen in Fiordland and which have been 
excavated by kakapo and used traditionally for booming purposes. 
However, it seems likely that disturbance by camping sheep may 
have caused the Maud Island bird to cease his courtship activities 
prematurely. 


There is no doubt that stock and kakapo are incompatible. 
However, it may be possible to confine a small number of sheep to 
graze parts of Maud Island which are not frequented by kakapo and 
thus maintain a more diverse habitat for other rare species. 


During dry summers the risk of fire on Maud is very great, 
and, together with the risk of undue human disturbance, it is 
vital that visitors be strictly controlled and numbers kept to a 
minimum. Visiting boats also pose a risk of rats, mice and cats 
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reaching the island. Should any such mammal become established, 
the island would immediately become unsuitable for breeding most 
rare species including kakapo. 


The Maud Island project shows every indication of success. 
The three birds released there have settled in remarkably well 
and no losses have occurred; two birds have now survived for more 
than two years and another for over one year; and one male was 
observed booming, so demonstrating that birds there are capable 
of achieving breeding condition. Nevertheless, the ultimate fate 
of the venture, indeed survival of the kakapo, depends entirely 


upon the result of our current efforts to capture and transfer 
females to Maud Island. 


The Wildlife Service is most grateful to the Marlborough 
Sounds Maritime Park Board and its staff, and especially Mr and 
Mrs E.J. Shand, for the goodwill and generous co-operation it has 
received in this important project. 





THE TAIKO 


M.J. IMBER 
Scientist 


During 1975 the Wildlife Service expanded its research effort 
in the field of conservation of oceanic birds by joining in the 
endeavours to rediscover the Chatham Islands taiko and its 
breeding place. This somewhat legendary petrel belongs to the 
same genus as the grey-faced petrel, oi, or northern muttonbird, 
of New Zealand, the bird of providence (formerly) of Norfolk 
Island, the cahow of Bermuda (which was believed extinct for 
nearly three centuries until rediscovered in 1951) and the 
diablotin of Haiti and Jamaica. 


The elders of the Chatham Islands can recall that at the 
beginning of this century considerable numbers of muttonbirds were 
still being taken on the main island of the group. They often 
referred to these muttonbirds as taikos. 


At this point it is worthwhile to recapitulate some of the 
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main events in the human history of the Chathams. The archipel- 
ago, Situated 800 kilometres east si the South Island, comprises 
two larger islands, Chatham (835 km@) and Pitt (6000 ha), about 

10 smaller uninhabited islands and numerous islets, stacks, rocks, 
and reefs. The islands were discovered by Polynesians possibly 
about 800-900 A.D. (according to recent anthropological research) 
when, legend has it, three canoes arrived from Hawaiki. The 
population thus established, the Morioris were estimated to 

number 1,000 to 2,000 when Europeans arrived. This was in 1791, 
when H.M.S. "Chatham" chanced upon the islands during a voyage 
from Fiordland to Tahiti. Sealers followed, thereby bringing 
great adversity to the Morioris through near extermination of a 
main source of food and clothing, and introduction of new diseases. 
In 1835 the brig "Lord Rodney" called at Port Nicholson (now 
Wellington) on its way to the Chathams from Sydney to service the 
recently established whaling stations. At Port Nicholson the 
captain of this brig was pressed by a group of Maoris to take them 
to the Chathams. These Maoris belonged to two sub-tribes of the 
Ngatiawa tribe which originally occupied Taranaki. Because of 
prolonged and repeated attacks and harassment by neighbouring 
tribes from the Waikato district, about 2,000 of the Ngatiawa 
departed overland from Taranaki in November 1832. They moved 
down the west coast of the North Island, encountering other 
hostile tribes on the way and, eventually, in their search for a 
new home, some reached Port Nicholson. From the information they 
received the Chatham Islands appealed to them as a potential new 
and safe home, and hence they applied especially strong pressure 
on the captain of the "Lord Rodney". About 500 men, women and 
children were taken on the first sailing and the vessel returned 
to Port Nicholson for 400 more and seven canoes. Payment was 
duly made with large quantities of pork, potatoes, gunpowder and 
muskets. The Maoris easily subjugated the Morioris, whose 
isolated existence had favoured peaceful activities, and through 
killing and enslavement, as happened quite often with weaker Maori 
tribes in New Zealand, the Morioris became extinct about the 
beginning of this century. The present Chatham Islands popul- 
ation of about 1,000 people, mainly farmers and fishermen, 
comprises many descendants of the 1845 immigration. 


In central and southern Taranaki, there was only one species 
of muttonbird which was formerly available in any numbers to the 
Maoris; this was the black petrel, known to them as taiko, which 
was almost certainly the species taken from a burrow and shown to 
Dieffenbach by his guide when he ascended Mount Egmont in 
December 1839. As recently as 1958 there is good evidence of 
the breeding of this species in the foothills of Mount Egmont. 

In North Taranaki's coastal bluffs there have recently been 
discovered small colonies of grey-faced petrels, but these were 
known to Maoris as oi. The point that I am leading up to here, 
therefore, is that when the name taiko was given to a muttonbird 
in the Chathams, it is most likely to have been applied to a 
black Procellaria petrel. Now the abundant sub-fossil avian bone 
deposits in the Chathams contain small numbers of bones from such 
a petrel, apparently the white-chinned petrel or shoemaker, and 
this species may often be seen at sea about these islands. Was 
the original taiko the white-chinned petrel? The book by E.C. 
Richards, who lived there at the beginning of this century, 
mentions a larger petrel that bred, or used to breed, on the 
"Clears" (peatlands). The descriptions appear to fit this genus. 
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Skulls, in descending order, of: mottled petrel, 
soft-plumaged petrel, Chatham Islands taiko, 
Kermadec petrel, grey-faced petrel and white-headed 
petrel. Photo: M.J. Imber 
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An alternative possibility is that the name taiko may have 
been applied to sooty shearwaters, which are still one of the 
commonest breeding sea birds in the Chathams. This species, 
called titi by muttonbirders around Stewart Island, was almost 
unknown to North Island Maoris, but I have seen a reference to the 
taking of muttonbirds of this species from a small colony on Whale 
Island, Bay of Plenty, where they were called taikos. 


However, among the Chatham Islands sub-fossil bones (which 
are presumably mainly Moriori midden remains) by far the commonest 
Species represented is a moderately large species of petrel of the 
genus Pterodroma. At first these were thought to be the bones of 
gerey-faced petrels, but recent critical inspection shows that they 
are from a slightly smaller species with a relatively stubbier 
beak. No such species is presently known to breed in the 
Chathams, though there are known colonies of two much smaller 
species of Pterodroma. Was this large petrel really the legend- 
ary taiko, or had it been exploited nearly to extinction before 
the recorded history or living memory of the past 100 years? It 
may seem surprising that a species which must have been one of the 
most common breeders in the group should almost disappear, whereas 
other species less well represented in the bone deposits should 
still be present in moderate or even vast numbers. Obviously one 
reason was its size; it bred in burrows which were big enough to 
allow easy access of a man's arm, hence facilitating the capture 
of breeding birds and young, and the taking of eggs. Most of the 
presently abundant petrels in the Chathams are too small for this, 
thus increasing the labour necessary for taking them as well as 
reducing the rewards. The exception to this is the sooty shear- 
water, which is slightly larger than our petrel in question but 
which breeds in burrows of about the same size,and which was taken in 
considerable numbers by Morioris and is still very abundant. 

There is, however, a major significant difference between the 
populations of sooty shearwaters and the Pterodroma, about which 
Morioris cannot have known: sooty shearwaters have even more 
abundant populations elsewhere whereas the Pterodroma had none; 

it was (is) endemic. So, over-exploitation of sooty shearwaters 
in the Chathams could be, and undoubtedly was, readily compensated 
by immigration, whereas the petrel merely declined. If Morioris 
practiced conservation, as did Maoris, they may not have correctly 
understood this situation; especially since both species probably 
bred in similar, or the same, burrows and at the same time of year. 
(On Whale Island I found that grey-faced petrels and sooty shear- 
waters use the same burrows but they have different breeding 
seasons.) In the Chathams the gradual decline of the petrel may 
have resulted in their burrows being taken over by sooty shear- 
waters, and the Morioris possibly considered this quite acceptable. 
Little blue penguins could also have taken over burrows nearer 

the sea. 


There is considerable confusion over the plumage of this 
terodroma in the literature because few people still alive seem 


to have seen it. Some who may have seen it have not recognised 
it for what it was, and others who believe they have seen it 
probably have often seen something else. Being a larger petrel 


of this genus it is most likely to be dark above and white below. 
It has been suggested that it is the magenta petrel collected in 
1867 by scientists aboard the Italian research ship "Magenta" in 
the central South Pacific Ocean. This species has not been 
collected since, and its breeding grounds have not been found. 
There seems to be a strong possibility that it and the Chatham 
Islands taiko are one and the same bird. 
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In January, 1975 I joined an expedition in search of the taiko, 
led by David E. Crockett of Whangarei. We spent several weeks in 
the Tuku Valley on Chatham Island, an area from which many mutton- 
birds were once taken. Now there are no longer colonies of 
petrels in that area because of the ravages of the many introduced 
predators; feral pigs, feral cats, stray dogs, ship rats and 
wekas. However, through the ingenious use of an upwardly- 
directed floodlight, David's teams have on this and on a previous 
expedition, seen numerous petrels flying over the area. These 
Sightings include a bigger petrel that has not been identified but 
which could be the missing taiko. During my stay with the 
expedition I saw a number of petrels at the light, and a few that 
were sufficiently dazzled, crash-landed and were caught. But the 
taiko completely eluded me. We made extensive searches well in- 
to the bush and along the coast in that relatively remote and 
unmodified part of the main island, but we failed to find any trace 
of petrel burrows, used or disused. 


Few ornithologists have visited the Chathams in winter because 
of the absence of many breeding species, the remoteness, and the 
rough seas which make inter-island travel unreliable. Several of 
the larger species of Pterodroma are winter breeders, especially 
those breeding in the latitudes between 20° and 50° north and 


south. It seemed possible that a breeding colony of taikos had 
been overlooked because they were winter breeders. Set against 


this we noted that the specimen of the magenta petrel had been 
taken in July too far east of the Chathams to be associated with a 
breeding coloney, and that the Crockett expeditions' sightings had 
been made in mid-summer. However, with consideradle and perhaps 
undue optimism on my part, three Wildlife Officers, Les Moran, 

Rod Russ and myself, set off in July 1975. We spent about 10 days 
on Rangitira (South East Island), 4 hours on Star Keys and six 
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days on Mangere. It was a great trip: we saw incredible numbers 
of broad-billed prions on Rangitira, we banded a pair of little 
shearwaters that were courting in a burrow on Star Keys (thus 
locating the first burrows "known to science" of this species in 
the Chathams), but we saw no trace of the taiko. Thus another 
taiko hypothesis was all but shattered. 


Undaunted, we returned to the Chathams in February-March of 
1976, Les Scown replacing Rod Russ. The new hypothesis was that 
a colony might be either in the Cascades Gorge or on a small, 
undocumented island just offshore from the Cascades. Both these 
places are along the line of a slight topographical depression 
running across the southern corner of the main island, and linking 
the Tuku Valley on the west coast with the Cascades on the south. 
We camped at the mouth of Cascades Creek and made four visits, 
including three overnight stays, to the island (Houruakopara) in 
our rubber boat. Despite its small size (1-2 ha excluding the 
bare rock) it possessed a considerable number of breeding seabirds: 
little blue penguins, sooty shearwaters, broad-billed prions, 
diving petrels and (the most pleasant surprise) amumerous grey- 
backed storm petrels - but no taikos. On the main island - in 
Cascades Gorge and on the small hills called Karore and Oropuke - 
we were equally unsuccessful. The last few days of this 
expedition we spent on South East Island again. There we were 
able to discover that there are some larger burrows big enough to 
hold taikos (or sooty shearwaters) in the interior of the island 
under dense bush, but we had insufficient time to find out what 
was using these burrows. 


Bearing in mind the history of other petrels, especially 
Pterodroma species, that have resisted extinction despite appare- 
ntly more difficult circumstances, and taking account of recent 
evidence that it may have survived, I am convinced that the taiko 
still breeds in the Chatham Islands. I assume it is a summer 
breeder and I now place South East Island first and Motuhope (Star 
Keys) second in the list of priorities for searching. The reason- 
ing is as follows. Its population has been reduced to an exceed- 
ingly low level by human exploitation (or introduced predators if it 
bred on the main island,) This population, now restricted to one 
of the smaller, predator-free islands, is inhibited from recover- 
ing at a reasonable rate because of competition from nesting sooty 
shearwaters (which have also had their breeding grounds on the two 
main islands and on Mangere ravaged, but which have superiority in 
overall numbers, size and probably aggressiveness). On South East 
Island there is extensive bush covering much of the interior, but 
the sooty shearwater's beak is ill-adapted to climbing trees, 
whereas the hooked beak of Pterodroma is ideal for that purpose, 
so that taikos should be at considerable advantage over sooty 
Shearwaters in using burrows in that situation where it is necess- 
ary to use trees to get out. The interior of South East Island 
has been relatively little explored because of its continuous bush 
and concentration of shallow petrel burrows; the coast is more 
attractive to the visitor here because of the ease of travel,. 
greater diversity of fauna and the scenery. 


Several expeditions to the Chathams are likely to visit this. 
island in the next 18 months in connection with current work on 
shore plovers, black robins and forest surveys, as well as on 
taikos. I am very hopeful that a taiko colony will be found 
within that period. 
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THE SHORE PLOVER 


J.A.D. FLACK 


Of the four endemic species of plover in New Zealand the 
shore plover is the rarest. It once occurred in a variety of 
coastal habitats on the main islands of New Zealand and on the 
Chatham Islands. By the 1880s, however, it had become restricted 
to the Chatham Islands and, today, the only remaining population 
is on South East Island. There does not seem to be any doubt 
that introduced predatory mammals caused the rapid decline of the 
shore plover. It was exterminated from both Pitt and Mangere 
Islands in the last century by cats alone and the rich food supply 
and absence of competition in the coastal environments provided 
prime localities for the early colonisation and eruption of 
mammal populations. 


Habitat 


The two major divisions of plover habitat on South East 
Island are uplands, and various rocky shore formations dominated 
by wave platforms. In the south-eastern region of the habitat 
for almost half the island's population is primarily upland, with 
a relatively small amount of wave platform suitable for feeding 
but not breeding. The areas in the uplands used for nesting and 
feeding are covered with extensive mats or carpets of herbaceous 
plants interspersed with boulders, tussocks and bare soils. Most 
of the area is dry, but seepages form a few small, damp pockets. 
Roosting birds often use the extensive bare areas of brown and 
black soils. 


On the northern half of the island the habitat is primarily 
a long series of wave platforms with separate segments having 
differing heights and exposures from the west around to east. 
Some platforms are associated with small uplands. There are top- 
ographic differences affecting the usefulness of wave platforms 
and only a small percentage of the area provides feeding habitat. 
The more favoured feeding habitat-:occurs on extensive, flat plat- 
forms that stand at, or just above, mean high water and are 
usually briefly and gently washed at high tide. Beds of sea 
lettuce provide more food than bare rock surfaces. 


Outside the breeding season the plover tend to concentrate 
feeding and roosting in more favoured areas. Dispersion during 
breeding forces many pairs into areas where there are very limited 
surfaces for feeding. In some localities, obstacles such as 
overhanging cliffs between feeding and nesting-roosting areas 


reduce use by the plover. All wave platforms are subject to storm 


wash, which occasionally causes mass failure of breeding along a 
particular stretch of coast. 
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Breeding and behaviour 


Nests are well hidden and invariably sheltered from above by 
vegetation or rock. The eggs are usually olive-bluff with brown 
blotches, spots and linear markings all over, and they occur 
commonly as clutches of three and sometimes two. Laying occurs 
from September to late December or early January. At this time 
most of the population is split into pairs, but occasionally a 
group of three is seen in addition to a few unpaired birds. 

Pairs defend an area around the nest site, and some also exclude 
other plover from all or most of the associated feeding and 
roosting habitat. This is most pronounced where a large wave 
platform standing above normal wave wash provides little surface 
for feeding. These territories can be as large as a hectare, 
while those in better habitat can be nearer 0.2 hectares. On 
some platforms there is little or no exclusive use of feeding 
grounds. Dominance relationships between birds and the use of 
areas at differing times reduce conflict. 





Shore plover's nest containing two newly hatched 
chicks and one egg. Photo: R.B. Morris 


Most adults are highly sedentary and are rarely seen at any 


time of year away from a particular series of platforms. Some 
birds fail to settle during their first year and may move between 
several widely separated areas until they find a vacancy. Strong 


tendencies to disperse or make seasonal movements may have been 
selected out of the population during the last 80 years because 
such behaviour resulted in capture by cats. 


Outside the breeding season adults often roost in small 
groups and they mix during feeding over a segment of wave plat- 
forms or uplands. There is no general mixing of the whole 
population. 
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Looking south along Thinornis Bay, South East Island. 
This is typical shore plover habitat. 
Photo: R.B. Morris 


Productivity 


Since my observations began in 1972, 33-40 pairs have nested 
each season, with renesting sometimes occurring after losses at 
least as late as November. Only 8 to 19 flying juvenile and 
immature plover have remained alive by each February from more 
than 80 eggs. Sometimes eggs are destroyed by storm wash, but 
most losses occur during the first few weeks after hatching. 
Nevertheless, the population has fluctuated only 17 percent since 
197 ec « Survival of immatures after February is usually high, as 
is survival of adults. 


Population size 


In 1937 Dr C. Fleming found 52 pairs and estimated the total 
population to be near 70 pairs. In 1961, B.D. Bell located 47 
pairs and estimated the population to be near Fleming's figure. 
Up to 1958 the island was heavily grazed by sheep, and some close- 
cropped pastures provided appreciably more upland habitat than 
exists at present. Sometime after 1958 these areas became over- 
grown, causing a reduction in.the maximum population size. In 
1968 and 1970, D.V. Merton estimated the population to be between 
77? and about 90 adults. Since 1972 I have been colour banding 
the population, and adult numbers in summer have varied between 
68 and 82. The population has stabilised 50-60 percent below 
the level when grazing provided more habitat. 


Management 


Unlike some of our rare birds that have declining populations 
in poor habitat, the small population of shore plover shows many 
signs of vigour. The chief problem for its conservation is to 
find suitable habitat on another island and establish a second 
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population. South East Island is now protected as a Flora and 
Fauna Reserve, but the threat of accidential introduction of rats 
by shipwreck or during the annual, illegal muttonbirding landings 
still remains. In addition, oil exploration in the future 
suggests the possibility of oil spills. Both threats compel 
additional action to protect this species. 


Three attempts were made by D.V. Merton to re-establish shore 
plover on Mangere Island where he has successfully re-established 
Snipe. by transferring birds from South East Island. Adult plover 
released in 1970 quickly returned to South East Island. In the 
second release in 1972, six birds including immatures remained on 
Mangere Island for a few weeks, but later they returned to South 
Kast Island or disappeared. In the third attempt in 1974 some 
flight feathers were clipped to reduce flight, but the birds did 
not establish. 


Since that time it has become evident that the strong homing 
tendency of these plover was not the only cause of their failure 
to establish. Present habitat on Mangere Island is not adequate 
for a sendentary, self-sustaining population. Most wave plat- 
forms suitable for feeding are well covered by high water and are 
therefore unavailable for much longer periods than on South East 
Island. In addition, all platforms have the same exposure and, 
during north-westerly and westerly storms, they are heavily washed 
by seas for days or weeks on end. Uplands are not available for 
feeding and the majority of platforms are bounded by steep cliffs 
and overhangs which impede movement to roosts and potential nest 
Sites. I believe that the small nineteenth century population of 
this island was maintained by dispersal from Pitt Island and the 
use of closely cropped upland pasture. Neither is possible today. 


No other habitat is available in the Chatham Islands unless 
cats are completely removed from Pitt Island. An unlikely event. 
Islands outside of the Chatham group that may be suitable are 
scarce and the choice may be restricted to Enderby in the Auckland 
Islands. 


To overcome the problem of homing, experiments will be 
conducted in 1976/77 with juveniles of different ages, rather than 
immatures that have already established home ranges in late 
summer. Providing that storms do not inundate the Mangere 
platforms, they can temporarily maintain the plover, making it 
possible to test whether young of various ages will adapt to new 
locations. A long distance transfer could be undertaken with 
greater confidence if the experiments should prove successful. 


Management could also be undertaken on South East Island to 
increase population size and thereby encourage the development of 
greater genetic heterogeneity. The techniques for accomplishing 
this pose considerable difficulties. All management is made 
difficult by the remoteness of the islands. 
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THE CAMPBELL ISLAND TEAL | 


C.J.R. ROBERTSON 
Technical Officer 


One of the major ornithological events of the year was the 
rediscovery of the Campbell Island teal by Wildlife Officer R. 
Russ during the 1975/76 Campbell Island expedition. | 











R. Russ releasing the captured Campbell Island teal 


into typical habitat on Dent Island. 
Photo: C.J.R. Robertson 


Since the taking of the first specimen in 1886 and its | 
description much later, in 19435, only three sightings and one 
further specimen have been recorded in the literature. Ail these. 
Sightings and the second specimen were in Campbell Island's 
Northwest Bay between 1944 and:1958. Because none has been seen 
on the main island this led to’speculation that the birds 
originated from an offshore island such as Dent which had been 
visited only by whalers and sealers. Accordingly a major 
priority of the 1975/76 expedition was a survey of the offshore 
islands surrounding Campbell Island. The support vessel "R.V. 
Acheron" was retained at the island for a few days to make this 
Survey possible and five coastal voyages were made between 12 


November and 18 December. 
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The first landing on Dent was made on 12 November by myself 
and R. Russ accompanied by G. van Tets of the Division of Wildlife 


Research of C.S.1I.R.O., Australia. Only two hours were spent 
ashore but most of the accessible parts of the island were 
searched. Subsequent visits, each of two hours duration, were 


made on 18 November and 17 December when a botanist, entomologist 
and geologist were included in the landing party. 


Dent Island is situated on the west side of Campbell Island 
1.2 kilometres north east of Folly Island and 1.6 kilometres north 
west of Complex Point on the west side of Northwest Bay. Steeply 
cliffed on all sides except the south-east, the island is steep 
and craggy over some two thirds of its area. The remainder on 
the south-east side has a mean slope of 25° - 40° and an almost 
continuous vegetation cover. Throughout this slope are a number 
of small, shallow gullies which maintain a trickle of water and 
soaks between small pools. These gullies support vegetation 
communities different from the basic cover. The good depth of 
peaty soil is extensively burrowed by petrels. 


Following an early sighting by Russ of a "teal" moving rapidly 
under some vegetation he concentrated on the search while the rest 
of the party continued to cover the island. Russ made a number 
of further brief sightings which positively indicated the presence 
of a teal, and immediately prior to departure he managed to catch 
one bird some 10 metres above the landing point. 


During the next week the bird was kept aboard the Acheron in 
a specially constructed pen so that some details of behaviour could 
be observed. The introduction of "cafeteria" feeding proved 
successful and ensured that it was returned to Dent Island on 18 
December at only slightly less than its capture weight. 


The collection of skeletal material on all visits produced 
part skeletons of six teal from the "middens" of resident skuas. 
If this is indicative of the levels of predation by skuas then the 
teal must be relatively plentiful with a population of possibly 
40-50 birds. Most members of visiting parties had glimpses of 
teal on each visit and these sightings covered all the more gently 
sloping areas. 


Though a review of all available material on the Campbell 
Island teal is not yet complete there is no doubt that it is 
distinct from the closely related Auckland Island teal and that 
Dent Island is its sole remaining habitat. The significance of 
Dent Island is not only confined to the survival of the teal. 
There is little doubt following investigation of previously known 
petrel nesting areas on Campbell Island itself that the presence 
of rats and cats has been responsible for the severe reduction of 
all ground nesting and burrowing species there. Their rediscovery 
in good numbers on Dent Island emphasises its importance as a 
refuge and gives an indication of species likely to be present on 
other less accessible islands in the area. 
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SECOND WORLD CONFERENCE 
ON BREEDING ENDANGERED 
SPECIES IN CAPTIVITY 


G.R. WILLIAMS 


The first Conference on this topic was held in Jersey in 1974. 
Although no one from the Wildlife Service attended, Mr Don Merton 
had a paper on our saddleback rescue operations presented on his 
behalf and this later appeared, with all the other papers, in the 
printed version of that Conference. 


The second Conference was held in London between 6 and 8 July 
1976 at the headquarters of the Zoological Society of London at 
Regents Park Zoo. The organisation was shared by the Fauna 
Preservation Society. 


About 150 attended from many parts of the world and many were 
attached to zoos of various kinds, though a number of research 
institutions were represented, too. Among some well known figures 
were Professor Sir Cyril Clarke, Dr Jean Delacour, Gerald Durrell, 
Dr Janet Kear, Professor Ernst Lang, Lord Willingdon and Professor 
Lord Zuckerman - to drop just a few names. 


The Conference took place in the midst of London's most 
oppressive heatwave, but at least one advantage stemming from the 
general discomfort was that a pretty informal note - at least as 
far as dress was concerned - was struck immediately, and there was 
certainly no shortage of an opening topic for conversation. 


About 20 contributions were presented ranging from a general 
opening survey by Janet Kear, through others on the economic and 
veterinary complications of trying to breed rare species, toa 
variety of papers on birds, mammals, amphibians, reptiles and even 


butterflies. New Zealand's contribution was on the use of islands 
as unfenced enclosures for rafe species in general and birds in 
particular. Two other important subjects that were topics for 


papers concerned the genetic management of captive populations and 
the problems of the reintroduction into the wild of animals bred 
in captivity. 


The official proceedings were brought to an end by a whirl- 
wind and controversial summary by Lord Zuckerman (who is the 
President of the Fauna Preservation Society and Secretary to the 
Zoological Society of London, and a scientist of international 
reputation. If his aim was to make the delegates think carefully 
over the justifications for their work on behalf of the survival 
of threatened species, he succeeded. There was certainly a lot 
of discussion about his address when it was over. However, one 
point that he did make was beyond controversy - at least in my 
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Opinion - and that was his high praise for the work that we are at 
present doing on behalf of our endangered species; and in this he 
was supported by a very generous statement by Gerald Durrell, 
Director of the Jersey Wildlife Preservation Trust. 


Although as far as I was concerned, no heart-stopping 
revelations appeared during the course of the Conference 
(apparently, good and bad news as far as techniques are concerned 
travels fast these days), nevertheless a great deal of valuable 
give and take resulted from the formal papers, and a number of.. 
relatively minor matters made interesting, instructive and useful 
hearing, too. For example, there was continuing emphasis on the 
need for maintaining as much genetic variation as possible in 
captive populations. There were some handy tips on ways whereby 
animals in which the sexes could not be told apart by appearance 
could be distinguished by making preparations of their chromosomes 
or by analysing the sex hormones in their urine (and these 


techniques are soon to be applied to kakapo). And there were a 
number of other examples of this kind of thing. One very simple 
and effective one sticks in my mind. Frequently it is difficult 


to get young hand-reared birds to feed themselves from trays; 
especially when they belong to species that, at an early stage, 
take food from the parents' bills. In most instances the 
difficulty can be overcome simply by placing a small red or yellow 
disc in the food tray. The chick, used to pecking at such a 
coloured spot on the adult's bill, pecks at the disc instead and 
picks up food as a result. Hey, presto, the problem of 

artifical feeding is usually immediately solved: 


As is common with international conferences of this kind, 


almost as much value was obtained from discussions which took place 


during the less formal occasions - such as: between sessions, over 
meals or at the one or two official evening functions that were 
arranged by the Zoological Society and the Fauna Preservation 
Society - as was obtained during the formal sessions. The result 
of many of the contacts that I made could well be requests for 
advice and assistance from overseas organisations with problems 
rather similar to ours. However, we are getting used to these 
kinds of approaches and already have been able to assist Australia 
and Papua New Guinea with requests of this nature. 


I feel I should place on record my appreciation of the 
efficient way in which the conference was run. In spite of the 
various difficulties, climatic and otherwise, and the logistical 
problem of bringing together people from many parts of the world, 
all the official and unofficial functions went smoothly. A 
great deal of the credit for this degree of success must go to 
Dr Michael Brambell of the Zoological Society of London, who was 
the main organiser. 
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SHAGS AND TROUT FISHERIES 


K.J. POTTS 
Scientist 


The history of predator control measures aimed at increasing 
the quantity or improving the quality of game species has been 
characterised by numerous examples of failure, reflected not only 
in ineffectual attempts to improve game stocks but also in the 
consequent deterioration of the game population themselves and 
disruptions of total biological systems of which the game species 
were a part. 


In spite of the fact that predator control is now generally 
in the hands of management agencies operating in accordance with 
modern, scientifically based methods, there still persists a 
hangover of the pre-scientific mentality responsible for so many 
past failures. Not only is it identifiable in attitudes adopted 
by public bodies whose interests impinge on species under the 
jurisdiction of management agencies, but it is also evident in 
examples of unscientific planning procedures adopted by the 
agencies themselves. 


A good example of the evolution of the modern approach to 
predator control and the parallel persistence and influence of the 
unscientific approach is afforded in the history of the treatment 
of shags in trout fishery areas. Since certain shags are seen, 
or assumed, to be predators of trout or trout foods the tendency 
is to cast them, willy nilly, in the role of"whipping-boy'for many 
of the ills besetting fisheries. The purpose of this discussion, 
then, is to critically examine some of. the popularly held beliefs 
regarding the impact of shags on trout stocks and to discuss the 
sorts of questions which should be asked before control measures 
are designed and implemented. It is hoped that this will 
contribute toward a less. emotionally clouded basis for discussion 
on the subject between local management agencies and trout fish- 
ermen. Most specific reference is made to the Rotorua and Taupo 
trout fisheries, but the discussion is sufficiently general in 
terms of principle to have wider application. 


In the early 1940s H.G. Williams conducted a survey which was 
based on records of foods found in shags shot on Otago trout 
waters. He found that trout constituted the major component in 
the diet of black shags. His publication, "The Shag Menace", is 
often quoted by anglers in condemnation of black shags. However, 
several authors have questioned the validity of Williams' survey, 
Since it was based on data collected by anglers who may be 
considered to have been biased in their assessments. 


D.F. Hobbs stated that the black shag may be a serious 
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predator of trout in New Zealand inland waters and its control in 
certain localities is therefore justified. As further 
justification for controlling shags he cited the fact that they 
are hosts of the nematode Eustrongylides sp., a parasite on trout, 
and as such serve to spread it from one water to another. He 
added, however, that the control of shags should not be extended 
to any area until it has been established that they are, in fact, 
harmful in that area. 


K.R. Allen in his classic survey of the trout population in 
the Horokiwi Stream considered the question of the predatory 
effects of shags and other birds and concluded "that it was un- 
likely that any of these birds were significant predators on the 
trout in the Horokiwi". He showed that the eel was the most 
important predator. 


K.W. Duncan studied interspecific competition between trout 
and perch in Lake Mahinerangi, a hydro lake in the South Island, 
and found that black shags in the area ate perch and trout ina 
ratio of about 44 : 1. He concluded that black shags were 
beneficial in maintaining a balance between these two species in 
the lake. He proposed a precise control on the numbers of shags 
which was calculated to exert an optimum reduction of perch without 
seriously reducing the numbers of trout available to anglers. 

This work excluded, no-one seems to have succeeded in defining 
with any precision the relationship between shags and trout, or 
any other fish, in a given habitat. This is probably due to the 
complexity of the problem, especially in fisheries encompassing 

a wide variety of habitat and where the predatory pressure exerted 
by shags fluctuates throughout the year, or from year to year. 
However, the sum of the work done on the problem, both in New 
Zealand and overseas, suggests, not unexpectedly, that the role of 
the shag as a predator on trout depends to some degree on the 
circumstances. 


Although in the past the Department of Internal Affairs has 
sanctioned, and assisted in, shag destruction programmes throughout 
New Zealand, it is now understandably cautious about authorising 
such activity without evidence to justify it; even though it is 
frequently pressed to do so by anglers' associations. 


The arguments most frequently used in support of the claim 
that shags are harmful to trout fisheries can be resolved into 
three basic statements: 


(a) shags are an important link in the life-cycle of 
the so-called "trout worm", a nematode which infects 
trout; 


(b) shags eat trout food; 
(c) shags eat trout. 


These statements will be discussed separately. 


Ca) Shags are harmful to the trout fisheries because they are an 
important link in the life-cycle of the "trout worm 


In 1912 J. Kerrigan established that black shags and little 
shags serve as hosts for Eustrongylides sp., (colloquially 
referred to as trout worm), a nematode which infects trout. 
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J.S. Armstrong later confirmed Kerrigan's finding and elaborated 
on the nature of the nematode's life-cycle in the Lake Taupo 
region. A summary of Armstrong's findings is as follows: The 
cycle is annual. The adult worms develop in the proventriculus 
and/or duodenal walls of shags, which are infected from about 
April to August when they leave their breeding sites on the rivers 
to feed on fish in the lake. Fertile ova are passed out with the 
shags excreta from about May to October and the spent worms die 
and are absorbed. The ova develop in the water and the larvae 
appear in about January. The immature worm is eaten by smaller 
fishes such as bullies and passes into the stomach where it 
becomes encysted on the inner surface of the U-bend. Le 
stimulated by heat it may penetrate the cyst and traverse any of 
the soft tissues of the fish. This often occurs when the fish 

is caught. 


If the fish that harbours a worm is not eaten by a shag, the 
worm dies and is absorbed. A number of fish in Lake Taupo, both 
native and acclimatised, harbour the parasite, but in acclimatised 
fish infestation is usually limited to large lake trout which 
acquire their parasites through feeding on bullies. This tends 
to exterminate the worm since large trout are only rarely eaten 
by black shags and thus the worms cannot reach maturity. 


In 1915 the Tourist and Health Department adopted a shag 
destruction policy in the TaupeRotorua districts with the primary 
aim of reducing the incidence of trout worm, which at that time | 
was believed to depress the growing capacity of individual trout. 
High infestations were also known to render trout unsuitable for 
human consumption. The predatory effects of shags were of 
secondary importance in the determination of this policy. In 
1949 when the Department of Internal Affairs replaced the Tourist’ 
and Health Department as the sole agency responsible for the 
management of the trout fisheries this policy was upheld and 
pursued until 1959. During this 1915-59 period staff of the 
Tourist and Health and Internal Affairs Departments and members 
of the public were responsible for destroying well over 20,000 
shags. 


In order to assess the soundness of the policy it is worth 
examining the nature of the Lake Taupo fishery prior to and during 
the application of the policy. 


Rainbow trout were introduced into Lake Taupo in 1901 and 
brown trout in 1894. Because of the abundant food supply and 
plentiful spawning facilities large healthy populations of both 
species built up in just a few years. 


Records show that in 1910-11 the average weight of rainbow 
trout caught by anglers was 4.9 kg. However, in about 1914 the 
quality of the fishery began ¢o deteriorate until, in 1917-18, the 
average weight of rainbow trout taken by anglers was only 1.4 kg. 
According to reports, increasing infestations of trout worm 
accompanied this reduction. No data are available on the extent 
of this infestation. 


When Kerrigan established a link between trout worm and shags 
it was widely assumed that if shags were destroyed then the 
incidence of trout worm would be reduced and the trout populations 
would return to their former healthy state; the assumption being 
that trout worm was the cause in the decline in trout quality. 
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On the basis of this assumption the Tourist and Health Department 
adopted its destruction policy. 


It is now known that the early deterioration of the fishery 
was caused by an increasing shortage of food. The excellent 
Spawning facilities and initial abuniant food supply enabled the 
trout populations to build up to a point where they eventually out- 
stripped their food supply. It appears that the reproductive rate 
established prior to the beginning of the slump in 1913 was largely 
maintained after this time because of the abundant spawning 
facilities available. However, the reduction in prey foods, 
coupled with insufficient angling pressure, resulted in a smaller 
average size. P.J. Burstall considers that, at this stage, the 
trout may have become more susceptible to trout worm infestation 
because of their lack of condition. High trout worm infestations, 
rather than being a direct cause in the deterioration of the 
fishery, were probably, therefore, a sympton. 


Concerted harvesting pressure (by netting) was applied to the 
fishery by the Department of Internal Affairs in the years from 
1914 to 1919. As a result, the average weight of the trout soon 
returned to an acceptable level and trout worm infestation 
decreased. 


During the period from 1934 to 1942, smelt were liberated 
into Lake Taupo and subsequently became an important food of rain- 
bow trout; and, according to Armstrong, of shags also. Early 
Internal Affairs Department records indicate that bullies 
constituted the major part of the diet of rainbow trout prior to 
the introduction of smelt. Armstrong was able to show that, 
unlike bullies, smelt do not harbour the trout worm. In an un- 
published report to the Department of Internal Affairs he concluded 
that since smelt had become an important part of the diets of both 
trout (he did not refer specifically to rainbow trout) and shags, 
the spread of the worm was therefore limited and that in the Lake 
Taupo fishery severe epidemics of trout worm infestations such as 
had been experienced in the past were unlikely to occur again. 


_ if am not satisfied, however, that it necessarily follows that 
smelt, because they do not harbour the trout worm, are an important 
factor in keeping the incidence of trout worm infestation down. 
The whole question hinges on the as yet unexplained relationships 
existing between the types of foods eaten by shags and trout at 
different times of the year and the seasonal nature of the trout 
worm's life-cycle. For example, if, as Armstrong reported, most 
of the shags in the Lake Taupo district are infected from April to 
August when they feed on fish in the lake, and, if the seasonal 
pattern of shags feeding on smelt in Lake Rotorua during this 
period is similar to that in Lake Taupo, smelt would not be a 
major food* and would therefore have only a minor effect on 
reducing the transference of the immature worms to the host. 


. P. Dickinson examined the stomach contents of 31 and 67 
little shags collected on July 31st 1949 from Lakes Rotorua and 
Rotoiti respectively. No smelt were found. The results of my 
own study indicate that few smelt are taken by little shags and 
little black shags from Lakes Rotorua and Rotoehu during winter. 
This is consistent with the results of a smelt netting programme 
conducted in 1950 by P.J. Burstall in Lakes Rotorua and Taupo. 
His results indicate that smelt are virtually absent from the 
littoral zones from June to August. 
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It is interesting that figures on the incidence of trout 
worm encystment obtained by officers of the Wildlife Service at 
the Ngongotaha Stream Trap, as well as general information 
gathered by observation throughout the Rotorua Lake district, both 
indicate that these levels are significantly higher in rainbow 
trout than in brown trout in the same habitat. The reason for 
this difference is not clear. In the light of Armstrong's work 
one would expect the reverse to apply, since stomach analysis of 
trout taken from Lake Rotorua indicate that brown trout take large 
quantities of bullies throughout the year, whereas rainbow trout 
take them in quantity only during the winter, when smelt are less 
available. It may be that infection of both species occurs only 
during the winter because of the seasonal nature of the worm's 
cycle; although this would still not account for the higher 
infection levels in rainbow trout. It has been suggested that 
rainbow trout may ingest trout worm larvae direct from the water 
as well as via fish hosts; but brown trout, being bottom feeders, 
would be more likely to take larvae in this way than would rain- 
bow trout, which tend to be pelagic feeders. Another possibility 
is that brown trout could have a lesser susceptibility to the worm 
because of certain upper alimentary canal characteristics. 
However, until further research is done on this problem it is not 
possible to go beyond speculation. 


It would appear, then, that if the trout fisheries of the 
Rotorua Lakes district are maintained at a level such that the 
growth potential of the populations is not seriously restricted 
then the likelihood of high infestations of trout worm is very 
much reduced. 


The complete removal of shags would eliminate the trout worm 
(if indeed shags are the only hosts*), but possible benefits 
conferred on the fisheries by the presence of shags would have to 
be weighed against the value of removing them solely for this 
purpose. 


The present level of trout worm infestation in the trout 
populations of the Rotorua Lakes is low. Only an extremely small 
percentage of trout caught by anglers is infected. It therefore 
seems likely that the destruction of shags in this area for the 
purpose of reducing trout worm is unjustified. 


(b) Shags are harmful to the trout fisheries because they eat 
trout food: 


This statement assumes that because shags and trout have food 
in common they are therefore competing for that food and that 
trout are on the losing side. Although shags and trout in the 
Rotorua Lakes district both eat such foods as freshwater crayfish 
and smelt, they cannot be assumed to be competing unless those 
foods are in insufficient quantity to go around. This shortage 
must be established before competition can be said to occur. 
Furthermore, if a food resource is deemed to be in short supply 


. In 1952 D.F. Hobbs made a survey of Lake Camp in the South 
Island. He found that trout in the lake were fairly highly 
infested with Eustrongylides. However, no shags were seen in 
this area. It is possible that it may have been another species 
of Eustrongylides hosted by other birds found in this locality. 
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other factors which may contribute to this shortage must first be 
considered. 


It has often been said that shags have caused a decline in 
the numbers of freshwater crayfish (an important trout food) in 
Lake Rotorua. If there has been a decline it could be a result 
of altered habitat rather than of shag depredation. Although no 
intensive study has been made on the habitat requirements of 
freshwater crayfish in New Zealand, observations made by E. Cudby 
(Ministry of Agriculture & Fisheries) while diving in Lakes 
Rotoaira and Taupo could have a bearing on the subject. He found 
that most crayfish in Lake Taupo are to be found on mud-sand sub- 
strates down to about 40 metres, and that they require rocks and 
cover only in shallower water. However, on oozy substrates, such 
as are found on the bottom of Lake Rotoaira and in certain parts 
of Lake Taupo, e.g., at about 10-15 metres in Motuoapa Bay, few, 
if any, crayfish are found. It may be that the increasing 
eutrophication of Lake Rotorua is causing what was previously sand- 
mud substrate to become soft and oozy, thereby reducing the area 
of suitable habitat for crayfish. 


In lakes such as Rotorua where smelt are taken in quantity by 
both shags and rainbow trout, no decline in the abundance of these 
fish has been apparent over the years for which there are 
observations. 


The results of my own study indicate that in Lake Rotoehu the 
smaller shags feed largely on carp and that smelt are taken in only 
relatively small quantities. A study of the gut contents of 
rainbow trout from Lake Rotoehu by D.C.W. Smith in the late 1950s 


revealed that smelt were a major dietary item. He did not mention 
carp as being taken. At most they could have been taken only in 
insignificant quantities, since his category of "other fish" 

(over and above those listed) was very small. Carp were 


established in Lake Rotoehu long before Smith's study. 


(c) Shagsare harmful to trout fisheries because they eat trout: 


This statement is based on two generalisations - 


(i) All shags eat trout. 


All shags do not eat trout. It has been shown that the black 
shag takes quantities of trout in the TaupeRotorua district, but 
the results of stomach analyses by myself, Falla and Stokell, 
Armstrong, Dickinson and others provide evidence that little shags 
do not take trout (with the exception of little shags at hatcheries). 


(ii) The more abundant a predator the less abundant 
is its prey. 


A logical extension of this generalisation is that "shags 
compete with man for trout because both shags and man take trout. 
The removal of shags will therefore enable man to replace shags as 
trout harvesters". 


Unfortunately, a number of biologists commenting on the shag/ 
trout/man triad in New Zealand have tended to dismiss this type of 
generalisation with a contrary generalisation equally as unqualified 
and sweeping; i.e., the abundance of a predator depends directly 
on the abundance of its prey, and therefore, the inference is, 
because shags eat trout their abundance is likely to mirror trout 
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abundance; so shags, rather than being regarded as competitors by 
anglers should signal good trout fishing. This sort of comment 
has a certain value in that it questions the logic of generalis- 
ation (ii) as a basis for indiscriminate shag removal, but it fails 
to qualify its rejection of it by differentiating between predator/ 
prey relationships in natural and manipulated ecosystems or by 
defining the trout fisheries in these terms. 


Certainly, in stable, naturally-evolved ecosystems it is a 
general rule that the abundance of a predator is determined by the 
abundance of its prey. However, it is unjustified to loosely 
extrapolate from general statements relating to predator/prey 
associations existing in stable, naturally-evolved ecosystems to 
predator/prey relationships existing in semi-artifically maintained 
ecosystems such as those constituting the various trout fisheries 
of New Zealand. 


Not only has man been responsible for the recent introduction 
of trout into hitherto natural freshwater ecosystems but, by the 
application of management techniques, he has been able to raise 
the population levels of the species in certain areas well above 
that which could be expected naturally. In these instances a 
Semi-artificial ecosystem is created and balanced by man to favour 
trout productivity. The effect is to shift, in various ways, 


established predator/prey relationships. For example, black 
shags have extended their dietary range to include trout - a 
resource also taken by man. Black shags and man are, therefore, 


potential competitors for this resource. 


Whenever the destruction of black shags is envisaged as a 
management procedure for increasing the quantity or quality of 
trout available to anglers, consideration must be given to possible 
secondary effects arising through the alteration of established 
biological relationships among several associated species. 

Duncan's study of black shags on Lake Mahinerangi (mentioned 
earlier) is a good example of an integrated approach to the problem 
of shag control. He stressed that a reduction in the numbers of 
perch below a certain limit would detrimentally affect the trout 
population. In this situation, then, man cannot completely assume 
the role of black shags as trout harvesters without seriously 
damaging the fishery. 


P.F. Elson's experiments on the removal of salmon-eating birds 
from a small stream in Canada serve as an example of the 
unforeseeable consequences of predator control. In this case the 
complete removal of mergansers and kingfishers led to a greatly 
enhanced production of salmon smolts, which was maintained over 
several years, in spite of the fact that one abundant salmon-eating 
species, the eel, probably increased as much, or even more, than 
did the salmon. Brook trout, which can also be serious enemies of 
young salmon, were not originally an important constituent of the 
stream populations and did not increase to become so. 


P.J. Burstall believes that black shags may be beneficial to 
trout populations in streams which are inaccessible to anglers, 
and where trout are the only major black shag prey present. He 
considers that in this situation black shags may serve to cull the 
trout populations to within a maximum determined by, say, available 
food supply. Removal of black shags in this context could produce 
an increase in trout numbers but a decrease in their average weight. 
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Conversely, then, in a similarly constituted stream where angling 
pressure is applied, it may be possible to increase the trout 
harvest available to anglersbv controlling the numbers of black 
shags in the area. 


There is evidence that in eel-infested waters of New Zealand 
black shags feed heavily on eels, which are themselves predators 


on trout. Removal of black shags from these waters could 
conceivably lead to an increase in eels and hence a reduction in 
trout. Even if, in certain areas, the removal of shags did lead 


to an immediate increase in trout numbers, it may be that other 
regulatory mechanisms that serve to limit the size of food 
populations would exert a counter-acting pressure causing the 
density of trout to remain much the same. 


Thus it is evident that, in assessing the status of black 
shags as predators on trout :in a given ecosystem, consideration 
must be given to less obvious factors which may operate to reduce 
fish numbers. These factors include the seasonal availability of 
trout food, the effects of other predators, and the angler's catch. 
K.R. Allen pointed out that the mortality, from many natural 
causes, of newly-liberated trout fry is enormous. He estimated 
that 2 per cent survive in the first year, with gradually 
increasing chances of survival in subsequent years. In view of 
this the predatory effects of shags on trout populations assume 
a lesser significance. | 


It has been noted that in the Taupo district, where black 
shags have been subjected to shooting pressure in one locality, 
they have quickly moved to another. When the shooting pressure 
has subsided they have returned. Continuous pressure would have 
to be applied to rookeries and roosting sites in or near a control 
zone to ensure a satisfactory removal should this first have been 
proved to be justified. The effects of displacement on other 
areas would also have to be considered. 


What then should be the initial stance of wildlife or 
fisheries managers confronted with the question of what to do with 
shags in a particular fishery? In the light of the foregoing 
discussion one can only generalise to the extent that whatever 
may be wrong with a fishery may involve any number of factors and 
that shags, by their mere presence, should not automatically 
become the sole focus of attention. 
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PUKEPUKE / OMANUKA 
LIMNOLOGY 


K.J. POTTS 


To interpret the causes of changes in animal populations it 
is necessary to know something about the total environment in 
which these populations function. This applies particularly in 
the area of game management where heavy reliance is placed on 
being able to apply generally the research results obtained in 
one locality. For this reason research activity at Pukepuke 
Lagoon has not been restricted solely to waterfowl behaviour and 
population dynamics but has been expanded to include other 
components of the ecosystem. One of the results of this policy 
of diversification has been the research of Dr G. Gibbs 
(Victoria University) on limnological processes within the lagoon, 
particularly with regard to aquatic weed changes. Apart from 
its intrinsic value this work has contributed significantly to the 
interpretation of why certain waterfowl population phenomena have 
occurred. In August 1975, when Dr Gibbs finished his research, 

I began a programme designed: 


(1) To add to Dr Gibbs' records of aquatic weed growth and 
distribution changes (with concurrent recording of weather, 
water levels, invertebrate abundance, phytoplankton activity, 
water chemistry, etc.) so that by building up a sufficient 
fund of information more complete explanations of factors 
affecting these changes might be made. 


(2) To relate annual and seasonal patterns of aquatic weed and 
invertebrate distribution and abundance to dabbling duck 
food selection and feeding patterns. 


A concurrent study of basic limnological features of Omanuka 
Lagoon in the same catchment system is also being undertaken. 
This lagoon is located about 5 km to the NE of Pukepuke Lagoon 
at the head of the catchment. Both lagoons are of similar size, 
shallow (less than 1.5 m), midly saline, highly enriched and 
subject to summer water level draw-downs of approximately 50 cm. 
Waterfowl production on Omanuka is known to be very much lower 
than at. Pukepuke and, therefore, a comparison may shed light on 
why this is so. The extent to which the Omanuka study is 
developed in terms of closer waterfowl production investigation 
and habitat analysis will depend on how much time the Pukepuke 
study takes when its various facets are co-ordinated. Apart 
from looking into the relatively involved question of why water- 
fowl production may be much less at Omanuka than at Pukepuke, the 
parallel collection of basic limnological data will be of 
intrinsic value and may contribute toward a better understanding 
of why each exhibits the limnological characteristics it does. 
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Omanuka Lagoon. Photo: T.A. Caithness 


The general pattern of rise and decline of dominant open 
water weed (curly pondweed, Potamogeton crispus ) in the 1975/76 
Spring-autumn period proved to be the same in both Pukepuke and 
Omanuka. High concentrations of mallard, grey and shoveler ducks 
were seen to feed over beds of these weeds in summer when they 
were dense and surface reaching. Heavy, green phytoplankton 
"olooms" also occurred in both waters in the mid-summer-autumn 
period. Because of the effects of heavy stock grazing at Omanuka 
the growth of marginal plants such as Veronica_spp, Juncus 
articulatus and Polygonum decipieus on summer-exposed, edge shelves 
was scant compared to ungrazed Pukepuke. Flooding, and continued 
growth of many of these plants through the winter-spring period 
provide a potential supply of duck foods (of themselves or by 
providing invertebrate substrate) when open water weed is scarce 
or absent. But this margin difference is unlikely to be of 
critical importance in terms of the overall winter-spring 
sustenance of duck populations since reduction of available foods 
on the lagoons is compensated for by increased food availability 
in winter-flooded farm drains, stock ponds and surface waters. 
Indeed, a pronounced shift of overall duck feeding activity away 
from the lagoons in the winter-spring period is evident. General 
observations and net sweeps indicate a burgeoning of invertebrate 
life and weed production (particularly spring-early summer) in 
these outside waters during this period and into early summer. 
Submerged marginal weed (and associated Lavevsebleted) in the 
lagoons may be significant in terms of spring-early summer duckling 
production on these lagoons but I suspect it may not be a major 
limiting factor and that it would not account for production 
differences between the two lagoons. The nature of the edge and 
its modification by grazing (at Omanuka) in relation to the 
physical and spacing requirements of breeding ducks and ducklings 
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may be the key. At Pukepuke an investigation into some of these 
aspects is continuing. Firm correlations between certain lake 
margin features and duck breeding sites may emerge from this work. 
The possible extension of this type of investigation to Omanuka 
by following breeding pair/brood distribution in relation to 
margin features could be a way of validating possible generalis- 
ations made about breeding requirements and brood density at 
Pukepuke. 


Most of the true aquatic plant species were found to be 
common to both Pukepuke and Omanuka. One outstanding exception 
was the free-floating liverwort Ricciocarpus natans, which occurs 
only at Omanuka. (This may be an effect of heavy stock grazing 
at Omanuka, since it has been found that this species often occurs 
on waters heavily enriched by stock. The answer may lie in the 
generally higher figures obtained for free ammonia and other 
nitrogen forms in water samples from Omanuka - possibly caused by 
higher direct urine input.) 





Periodic counts and pin-pointing of feeding ducks on Pukepuke 
Lagoon began in April this year. Results for this month show 
very few ducks were feeding on the open water areas of the lagoon, 
and this correlates well with the recorded decline of the dominant 
weed and associated invertebrate numbers. The total numbers of 
ducks at the lagoon had also dropped quite dramatically from the 
peak in the March-December period when the extensive open water 
weed growth and open water feeding was at its height. 


Duck population levels and feeding distribution in May and 
June was no doubt modified by disturbance from duck shooters, but 
observations indicate that mallards and greys were not feeding on 
the lagoons to anything like the extent they were in the summer. 
Such feeding as occurred was restricted to edge or near edge zones 
whereas shoveler were sometimes observed to be actively feeding in. 
groups in open water where weed was absent and non-zooplanktonic 
invertebrate presence low. This is probably indicative of a 
niche divergence between mallardsand greys on one hand and 
shovelerson the other - made possible by morphological differences. 
It is known that shoveler have a finer food filtering capacity by 
virtue of their finely spaced bill lamellae and they are therefore 
able to strain and consume large quantities of tiny zooplankton 
forms such as Daphnia sp. That Daphnia and total zooplanktonic 
biomass increased quite markedly on Pukepuke during these months 
may be the connection. 


In addition to obtaining data on the general pattern of duck 
use in relation to weed/invertebrate availability, regular pin- 
pointing of feeding ducks will no doubt provide quantitative 
information on such things as diurnal feeding patterns, the effect 
of wind on feeding distribution, and the relationship between 
loafing sites and feeding distribution. The pattern of black 
swan feeding is also being followed. 


By limiting the investigation to weed and invertebrate 
distribution/duck usage patterns the question of what the ducks 
are actually feeding on - be it weed, invertebrates or both - 
still arises. For this reason it is proposed to shoot some 
feeding ducks on the lagoon to examine their oesophageal contents. 








The data so collected could then be compared with what is found 
at the site of collection to see to what extent, if any, ducks 
select particular foods. Recent analysis of the oesophageal 
contents of 430 mallard and grey ducks collected in various 
districts throughout New Zealand indicates that they were feeding 
on invertebrates to a greater extent than was previously suggested 
by results of past analyses made on the gizzard contents of the 
two species. That these species have been observed to feed 
extensively over surface-reaching or near-surface weed beds at 
Pukepuke seems to indicate they are taking advantage of snails 
and other freely available invertebrates associated with the weed. 
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SCIENTIFIC NAMES 
AND INDEX TO SPECIES 


Pisces 


Bully (Gobiomorphus cotidianus), 51. 
Carp (Carassius sp.), ; 

Fels (Anguilla _spp.), 50. 

Perch (Perca fluviatilis), 50. 


Smelt (Retropinna retropinna), 52. 
Trout, brown (Salmo trutta), 51. 


—_—_. — = - 


rainbow (S. gairdneri), 51. 
Trout, 49. 


Aves 


Bird of Providence (Pterodroma solandri), 35. 
Blackbird (Turdus merula), 22. 
Cahow (Pterodroma cahow), 35. 
Chaffinch (Fringilla coelebs), 22. 
Diablotin (Pterodroma hasitata), 35. 
Duck, grey (Anas superciliosa), 59. 
Kakapo (Strigops habroptilus), 3, 30. 
Mallard (Anas platyrhynchos), 59. 
Penguin, little blue qonegaen minor minor), 40. 
Petrel, black (Procellaria parkinsoni), 46. 
Cook's (Pterodroma cooki), 1%. 
diving (Pelecanoides urinatrix chathamensis), 40. 








62 


Petrel, grey-backed storm (Garrodia nereis), 40. 
grey-faced (Pterodroma macroptera), 35, 36, 37. 
Kermadec (Pterodroma neglecta), 47. 
magenta (Pterodroma magentae), 38. 
mottled (Pterodroma_inexpectata), 37. 
soft-plumaged (Pterodroma mollis), 37. 
white-chinned (Procellaria aequinoctialis), 36. 
white-headed (Pterodroma lessoni), 37. 

Petrels, 13. 

Plover, New Zealand shore (Thinornis novaeseelandiae), 41. 

Prion, broad-billed (Pachyptila vittata), 40. 

Robin, Chatham Island black (Petroica traversi), 3, 13, 15, 40. 

South Island (P. australis australis), 15, 19. 

Robins, 15. 

Saddleback, South Island (Philesturnus carunculatus 

carunculatus), 13. 
Shag, black (Phalacrocorax carbo), 49. 
little (P. melanoleucos), 50. 
little black (P. sulcirostris), 52. 
Shags, 49. 
Shearwater, sooty (Puffinus griseus), 38, 40. 
subantarctic little (P. assimilis elegans), 40. 


Shelduck, paradise (Tadorna variegata), 4. 
Shoveler, New Zealand (Anas rhynchotis variegata), 59. 
6 














Skua, southern (Stercorarius skua lonnbergi), 46. 

Snipe, Stewart Island (Coenocorypha aucklandica iredalei), 13. 
Stitchbird (Notiomystis cincta), 14. 7 
Taiko (Pterodroma ?), 35, 47. 

Takahe (Notornis mantelli), 3, 24, 31. 

Teal, Campbell Island (Anas aucklandica nesiotis), 41. 


Thrush, song (Turdus philomelos), oo. 

Tite, 3. 

Wekas, 39. 

Wren, Stead's bush (Xenicus longipes variabilis), 13. 





Mammalia 


Cat (Felis catus), 13, 34, 39, 41, 46. 
Deer, red (Cervus elaphus), 
Hedgehog (Erinaceus europa 
Mouse (Mus musculus), 19, 

Pig (Sus scrofa), 49. 

Rat, ship (Rattus rattus), 13, 39. 
Rats, 19, 24, 44, 46. 

Sheep (Ovis aries), 34. 

Stoat (Mustela erminea), 19. 


Weasel (M. nivalus), 19. 


O4. 
eus), 22. 
44. 
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